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Cancellation of the June 1945 Meeting in St. Louis 


By H. S. ROGERS 
President of the Society 


The Society for the Promotion of Engineering Education, like all national so- 
cieties, has had to adjust its program of activities to war time conditions. Among 
such adjustments, the request of the War Committee on Conventions that all gather- 
ings of more than 50 people, drawn from widely dispersed areas, have the approval 
of the committee before meeting is, of course, the most important condition which we 
have to meet. On February 4, the Executive Committee of the Society held a meet- 
ing in Pittsburgh and voted to recommend to the Council that it cancel the June 1945 
meeting scheduled for St. Louis in accordance with the request of the Government. 
This recommendation was made after a review of the application for permission to 
hold a convention and after sufficient time had elapsed to observe the operation of 
the War Committee on Conventions. Of many hundreds of requests the Committee 
had authorized at that time only two or three conventions. An examination of the 
information requested by the Committee and a review of its experience determined 
the action of the Executive Committee of the Society. In response to the ballot sent 
to the Council, the vote was overwhelmingly in favor of cancellation. 

With such a decision made there are now two major problems confronting the 
Society. The first is, when and in what manner will the election of officers and new 
Council members be made, and the second is, how will the omission of the annual 
meeting affect the operation of the divisions and committees. 

Since the meeting of the Council would call together less than 50 people, it will 
be possible to assemble the group for the transaction of the regular annual business 
of the Society without the necessity of securing permission from the War Committee 
on Conventions. It is anticipated the Executive Committee will soon complete such 
a plan so that Council members may make the necessary arrangements in advance. 

In so far as the divisions are concerned, they exercise a rather large measure of 
autonomy under our Constitution. It would be possible for them to hold mail elec- 
tions or even to assemble if they desire. Without the annual convention the papers 
normally presented there, which form so large a part of THE JouRNAL oF ENGINEER- 
Inc EpucaTion during the succeeding year, will not be available unless other provi- 
sions are made. It is, therefore, suggested that the work of these groups go forward 
just as though the convention were to be held and that papers be distributed to the 
members of each group. From these the appropriate ones can be sent to the Com- 
mittee on Publication for use in the JourNnaL. In this manner many of the benefits 
of the convention can be secured. 

We shall all miss the opportunity and privilege of the personal visits and discus- 
sions which play so large a part in the significance of our conventions. This loss is, 
however, a small sacrifice which we shall gladly make as our part of the relief to 
transportation facilities which the Government tells us is desired and necessary. 
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Division of Administrative Officers of Engineering 
Colleges, S.P.E.E. a Ala 


A committee of the Administrative Division, consisting of S. C. Hollister, T,§ Rach « 
Saville, and W. E. Wickenden, accompanied by the President of the Society and the display 
Chairman of the Administrative Division, had further conferences on February 8 Whi 
and March 1, 1945 with representatives of the War Department and of the Navy, with es hex 
reference to basic principles to which a universal military program should conform... 
It is hoped that this committee of your Society will prove helpful to our Government plicatic 
in developing a plan for national security which will be completely democratic andy "T° h 
acceptable to the people in time of peace. | populat 

The War Department is making provisions for an extensive educational program§ Were ¢ 
to further the preparation for civilian life of those in the Army of Occupation orf usually 
awaiting shipment home after the defeat of Germany. No one, however, will be de§ The 
layed in returning to the United States by participation in this educational program Branch 
Preliminary results of studies now under way indicate that there are now on acti¥€— rom 
duty in the Army large numbers of men well qualified by civilian education and ex 
perience to teach the various courses in the educational program. Drs. Hollister, Presid 
Rogers, and Saville conferred on March 1, 1945 with representatives of the War De “ 
partment who are responsible for this educational program which will generally and oth 
extend from the elementary school level through the second year of college. In som meeting 
instances opportunities for more advanced study may be available. There will bea tions an 
considerable range of textbook courses that might be applicable to students who, upong 20t assu 
return to this country, pursue courses in engineering. J activitie: 

Prospective and former students are likely to be writing the engineering colle S 
of their choice to inquire what courses they should take in the Army program that Society 
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would best contribute to their plan of study upon their return home. It is recom™ Whije 
mended that the engineering colleges make every effort to assist such students i mize th. 
making appropriate selections of courses. The Army and the country face a tremem livities 

dous morale problem due to the enforced delay entailed by the movement of such a large Ranch 
number of men. It is in the national interest as well as in the personal interest @ - 
these inquiring students that the colleges assist in this program through extendiq annual S 
assurances to such students that any work taken in the Army Training Program wig Sener: 
receive careful and objective consideration and appraisal toward advanced standimggeéctiona! 
on return home. The accreditation program developed by the American Council ote exten: 


Education will, no doubt, be utilized by many institutions in evaluating credits. [present s 

On March 5, 1945 Albert B.. Newman, Chairman of the Committee on Selectitildirer ly 
Service, and A. A. Potter, Chairman of the Division, attended a conference called Bigg; | 
the American Council on Education to consider essential modifications in Selectivg, T 
Service to insure a practical flow of at least minimum quotas of engineers, physicis herent! 
chemists, physicians, dentists, and other professional people into training for essentl a 
service during the war and in the postwar period. Factual data on the present shotig * ortan 
ages of engineers are now being collected. The impending shortages in scien Hifi “2 Scarci 
Intra-C 
é 


technological, and health fields must be carefully watched or we may be faci 
national disaster in the years ahead. 


A. A. Potter, Chairman ~ 
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During the year two new Branches 
were organized, one at the University 
of Alabama and the other at the Michi- 
gan College of Mining and Technology. 
Each of these acquisitions has already 
displayed commendable vigor. 

While Sectional activity continued 
low because of gasoline and travel com- 
plications, several profitable meetings 
were held in some of the more densely 
populated areas. Some of the Branches 
were dormant, but others were un- 
usually active. 

The committee on Sections and 
Branches has had a rather busy year. 
From discussions and correspondence 
with President Doherty, First Vice- 
President Cullimore, Secretary Bishop 
and others soon after the 1943 Annual 
meeting, it became clear that the Sec- 
tions and Branches of the Society were 
m§ not assuming as important a role in the 
‘Jxtivities of the S.P.E.E. as the current 
officers and recent past officers of the 

hai Society felt they should. 
recome §=While few would question or mini- 
nts MEmize the importance of the local ac- 
rem ivities conducted by the more active 
ae EBranches and of the annual or semi- 

rest @ . ; 
endinggmnual Sectional gatherings, there was 
m wil’ general feeling that the scope of 
andinggsectional and Branch activity needs to 
ncil digbe extended to encompass not only the 
. __@pfesent spread but also to tie up more 
electifidirectly with the activities of the parent 
lied WiSociety than has thus far been the 
electiMkase. The sections and Branches are 
foe herently qualified to cope with many 
. shonguportant questions that the Society 
ientifigee” Scarcely touch except through their 
faci 
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} Intra~Committee correspondence de- 
loped an interesting assortment of 
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Report of Committee on Sections and Branches 


questions deemed appropriate for Sec- 
tion and Branch attention. Several of 
these proposals lay beyond anything 
previously considered within the prov- 
ince of the local S.P.E.E. groups. The 
list includes the following : 

1. Developing on the part of the 
upperclassmen and recent graduate 
(the engineer of tomorrow) an effec- 
tive sense of professional consciousness, 
unity and loyalty to the profession as 
a whole. 

2. The promotion of graduate study 
by talented students and for liaison be- 
tween faculty, professional honorary 
societies and student sections of the 
national professional bodies. 

3. The consideration of, and efforts. 
to find solutions for, complex prob- 
lems in the field of engineering employ- 
ment, especially among younger engi- 
neers many of whom are finding them- 
selves being forced into virtual affilia- © 

“tion with trade union groups. 

4. The study and critical evaluation 
of new techniques and methods such 
as some of those developed or employed 
by the E.S.M.W.T., by Army and 
Navy training programs, and by in- 
dustrial concerns, with due considera- 
tion for differing relative natures of 
essential course contents and possible 
fundamental differences in objectives 
and respective levels of instruction. 

5. Sieving out, and assimilating for 
the benefit of curricula and the teach- 
ing profession the gleanings from ob- 
servations made and experiences gained 
by faculty men returning from off- 
campus activities with the armed forces 
and with industry. 

6. Evolving methods for aiding 
young and other inexperienced faculty 
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acquisitions to adjust themselves quickly 
and effectively both to the business of 
teaching and to the distinctive aspects 
of a college environment ; assimilation 
and cultivation of teacher material. 

7. Rehabilitation of teaching staff ; 
aiding returning staff members in the 
readjustments and refresher aspects 
incident to the resumption of academic 
status. 

8. Serving as a forum and a proving 
ground for proposed modifications in 
scope and content of engineering cur- 
ricula. 

9. Grappling with general policies 
and problems arising in connection 
with the placement and handling of 
ex-serviceman instruction and_allot- 
ments of credit for in-service study. 

10. Serving as a liaison agency be- 
tween the engineering college and the 
secondary schools from which it draws. 

11. Promoting closer tie-ups between 
colleges and industry; between peda- 
gogs and industrialists. 

As one step toward broadening the 
base of operations and making a more 
thorough canvass of the field it was 
decided to schedule a convention con- 
ference on Sections and Branches at 
Cincinnati in spite of the inherent con- 
flicts due to the cross-curricular nature 
of Section-Branch interests which have 
neither curricular nor organizational 
lines of cleavage that separate them 
from any of the divisions or other com- 
mittees; which characteristic made a 
no-conflict or low-conflict scheduling 
impossible. 

Confronted with fourteen competing 
sessions, many of them embracing 
groups with specialized or demanding 
interests, it is not surprising that the 
attendance was small (15 persons). 
The program, planned as a round-table 
of 7-minute scheduled and 3-minute 
unscheduled discussion on “The Role 
of the Sections and Branches, (a) 


COMMITTEE ON SECTIONS AND BRANCHES 








Now, (b) After the War,” was go 
packed with timely offerings as to cre 
ate a general feeling that the session 
was fully justified in spite of the heavy 
competition from which it suffered, 
Topics had been selected by the re 
spective program participants mainly 
from among the list previously env 
merated. 

S.P.E.E. First Vice-President A. R 
Cullimore of the Newark College of 
Engineering led off with a general dis- 
cussion of his observations and com 
ceptions of the role that should be 
played by the Sections and Branches, 
pointing out the need for a much 
closer linkage with the activities of 
the parent Society and a greater im 
terest in the current problems with 
which the Society might be grappling 
In the discussion there was brought out 
the desirability that the Sections and 
Branches be definitely informed by the 
Secretary’s office, near the beginning 
of each working year regarding some of 
the problems most actively underway, 
with the thought that in many instance 
the local activities could be centered 
about these same questions. In whi 
ever degree this aim materialized, 
terest in the forthcoming meeting 
would be stimulated and the member§ He emy 
ship participation therein could be emg legitima 
hanced both in quantity and quality lécal br: 
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Instead of coming to the annual “educati 
ing to learn what had been brewing quent o 
a larger percentage would come witllf and unc 
a background of thought and di the subj 
sion behind them, prepared to should b 
constructive contributions toward th the educ 
solution of educational problems wh can use. 
action was still in the formative stag@§ Frequ 
N. W. Dougherty, University a of teach 
Tennessee, discussed, as one of ti (especia! 
current needs, “Instruction in Proféesg free at ; 
sional Qualities,” emphasizing that @ more fo 
teach professional qualities they mus§ free disc 
be recognized and studied. As distimg only to 
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COMMITTEE ON SECTIONS AND BRANCHES 


guishing characteristics of professional 
ractitioners he enumerated nine items: 
(1) a body of technical knowledge, (2) 
an educational process, (3) a service 
motive, (4) a relation of confidence, 
(5) individual responsibility, and group 
activities, (6) technical and profes- 
sional organizations, (7) codes of con- 
duct, (8) legal status, and (9) ex- 
change of technical knowledge. He 
stated that incidental to our teaching 
we need to develop in the engineering 
student familiarity with, and pride in, 
the engineering accomplishments of the 
past, the questioning attitude of mind, 
the serious assumption of responsi- 
bility, the spirit of service, a sense of 
teamwork and the ethics of profes- 
sional relationship to employer, the 
public and to fellow engineers. In 
summarizing he stated that the regular 
engineering courses lend themselves to 
professional interpretation but that 
there must be faculty teamwork; that 
little progress can be expected where 
the faculty members themselves are 
not professionally minded. 

Gilbert H. Dunstan, Chairman of the 
active, recently organized Branch at the 
University of Alabama, discussed 
‘Functions of Sections and Branches.” 
He emphasized teaching problems as a 
legitimate and desirable activity of the 
lécal branch. Rather than scoff at the 
“education people” because of the fre- 
quent over-emphasis placed on method 
and under-emphasis on knowledge of 
the subject to be taught, the engineer 


akt® should be receptive to finding out what 





the education pepole may have that ‘he 
can use. 

Frequently the informal discussions 
of teaching aids and course contents 


it (especially for service courses) is more 
fesg free at a branch meeting that at the 


More formal faculty meeting. Such 


@ free discussion is often beneficial not 


only to the department more or less 
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under critical fire but also to the critics 
in learning whereof they speak. The 
Branch is an admirable medium for 
the informal preliminary threshing out 
of all manner of problems for which 
formal faculty action may be the ulti- 
mate requirement. 

L. O. Stewart, Iowa State College, 
Chairman of the North-Midwest Sec- 
tion S.P.E.E., presented a short paper 
on “The Local Sections as a Proving 
Ground for Experiments with the Cur- 
riculum.” Pointing out some of the 
many unsolved questions in the teach- 
ing processes such as those relating to 
student selection, subject matter and 
teaching method, Professor Stewart 
suggested the wider use of aptitude 
tests, closer scrutiny of course objec- 
tives, possible regroupings of subject 
matter, and the evolution of supervised 
experimentation for measuring teach- 
ing effectiveness and accomplishment. 
He designated the Section and the 
the initiation and supervision of such 
local Branch as the logical medium for 
activities and for the discussion and 
interpretation of the results secured. 
His plea was for the development and 
use of methods of handling teaching 
problems comparable to the methods 
used in our technical fields. 

Lisle A. Rose, Chairman of the newly 
organized and also very active Branch 
at the Michigan College of Mining and 
Technology, had selected the topic: 
“Accreditation and Treatment for Ex- 
Servicemen.” In contending that ac- 
creditation for in-service study and the 
academic placement of ex-service men 
should be done locally rather than by 
some regional or national body, Pro- 
fessor Rose partly quoted and partly 
paraphrased the words of the S.P.E.E. 
Committee on Credits for In-Service 
Study (November 1943) : “It is clearly 
the responsibility of the . . . college in 
which the returning student registers 
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. . »» following its own procedures to 
determine” what credits it will accept 
or assign, in what curricula and for 
what diplomas. 


He believes the local branch to be. 


superior to other local agencies because 
it is more representative than a dean, 
registrar, veteran’s representative, or 
a few selected individuals. It is not 
restricted to either top or low ranking 
individuals and contains both teachers 
and administrators. 

Democracy, efficiency and proper 
speed of decision and action are set 
forth as touchstones for the choice of 
the best local accrediting agency. He 
believes the Branch to be inferior to a 
well-chosen committee in no respect 
and superior in most. Moreover he 
believes that the task is as worthy of 
Branch attention, time and effort as 
any that could be selected. 

G. L. Sullivan, of the University of 
Santa Clara, member of the 1943-44 
Committee on Sections and Branches, 
discussed the question of “Teaching 
Teachers to do a Better Job.” As an 
entirely suitable activity for local 
S.P.E.E. groups} Dean Sullivan sug- 
gests give-and-take demonstrations and 
criticisms following discussions of 
methods in which are made such con- 
crete suggestions as: “Do not spend 
class time writing material on the 
board for students to copy; have such 
material dittoed for distribution.” 
Among the fallacies to be overcome 
are: the idea that because one knows 
a subject he can teach it efficiently, a 
failure to appreciate that familiarity 
with educational psychology and teach- 
ing methods can contribute much to 
teaching effectiveness, even in the field 
of engineering. Many valuable sug- 
gestions can be obtained from such 
books as Pressy’s “Psychology and the 
New Education” and Commins’ “Prin- 
ciples of Educational Psychology.” 
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The dean or a head of department may 
well give the first demonstration after 
which some of the newer staff members 
may be alternated with old timers, 
some of whom may be jolted out of 
their ruts when called upon to defend 
their methods or to answer critical 


questions. This demonstration, give. 
and-take, open-forum approach can be 
used to drive home the fact that many 
elements besides subject matter in 
fluence the quality of teaching, some of 
these being: the attitude toward ste 








dents, methods of answering questions, 
and the promotion of student discus 
sions. 

C. E. Bennett, Chairman of the Uni 
versity of Maine Branch, briefly out 
lined some of the activities in which 
they had recently been engaged under 
the title “The Role of the S.P.EE 
Branch at Maine.” 

Also participating in discussions of 
the several presentations were: C. J. 
Posey, University of Iowa; H. @ 
Haynes, the Citadel, Secretary, South 
eastern Section; L. L. Patterson, Mis 
sissippi State College, Vice-Chairmai 
Southeastern Section; M. E. Haa 
University of Dayton, Chairman, Ohie 
Section; P. E. Mohn, University of 
Illinois, Chairman, Illinois-Indiana 
tion; Harvey R. Goslee, Ziff-Davis 
Publishing Company. ie 

R. A. White, Grand Rapids Juni 
College and member of the 1943-4 
Committee on Sections and Branches 
served as Secretary of the Conferenet 

With the adjournment of the Com 
ference Session the activities of th 
Committee on Sections and Branches 
were taken over by a new committee 
which Second Vice-President H. M 
Crdthers of South Dakota State Colleg 


is the Chairman. 
H. J. GILKey, 

Second Vice-Preside 

S.P.E.E. 19434 
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The Compensation of Managers 





By DONALD B. PRENTICE 
President, Rose Polytechnic Institute 


Favorite targets for those who criti- 
cize large corporations and the so- 
called capitalistic form of organization 
in general are the high salaries received 
by individuals on the upper adminis- 
trative levels. Lack of accurate in- 
formation in most cases, prodded by 
many rumors and a few true, but 
exceptional, figures, has created the im- 
pression that the cost of management 
is exorbitant and the earnings of top 
executives utterly unreasonable. Even 
if nominal salaries were too high, the 
current income surtaxes would reduce 
the net to a level surely considered 
moderate. But the question should be 
judged on a long-time basis, without 
more than a passing reference to 
present income tax reductions. 

Salaries are necessarily relatively 
large or small, depending on the train- 
ing, experience, capacities, and re- 
sponsibilities of the individuals re- 
ceiving them. We now have informa- 
tion with which to analyze personal 
remunerations in relation to other cor- 
porate expenses, and this article is 
such a study of forty nationally known 
The author realizes 
that there are other methods of com- 
pensating managers in addition to the 
payment of salaries; stock sales at less 


# than market prices, expense accounts, 


company automobiles and chauffeurs, 
and many other “allowances” atid to 
the real incomes of top executives. 
These perquisites have doubtless in- 


creased as income taxes have taken 
more and more of salaries. A cor- 
porate executive with independent in- 
come would not retain a sum from his 
salary under present tax laws suffi- 
ciently large to compensate in even 
small degree for the worries and re- 
sponsibilities of the position. The 
amounts of these unpublished “re- 
turns” cannot, of course, be estimated, 
and the author must use the official 
salaries. Perhaps the hidden payments 
no more than offset the personal tax 
costs. 

Rules of the Securities and Ex- 
change Commission in connection with 
the solicitation of proxies by the officers 
of corporations have made available 
to the general public hitherto restricted 
information on the salaries of execu- 
tives. A request sent to a stockholder 
for his proxy for use at a meeting at 
which directors of a corporation are ° 
to be chosen must be accompanied by 
data on the compensation, not only of 
the directors to be elected or reelected, 
but also of all the officers, directors 
and other employees of the company 
whose 
ceeded $20,000 for the previous fiscal 
year. A salary above $20,000 is with- 
out doubt liberal, and far beyond the 
average earnings of American em- 
ployees. Also it is true that many 
positions of considerable managerial 
responsibility carry compensation at or 
below $20,000 a year. However, this 
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individual remuneration ex- . 
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study is an investigation of salaries 
called exorbitant by those who object, 
and the $20,000 line, drawn by the 
S.E.C., must be considered a satisfac- 
tory division. 

Study of the proxy solicitations, an- 
nual reports and financial statements 
of the assorted corporations used for 
this investigation yielded the data tabu- 
lated on page Payments made to 
pension funds for the benefit of indi- 
viduals were added to the current sal- 
aries of these individuals in deter- 
mining personal remunerations. Wide 
variations were to be expected, as the 
companies are engaged in quite un- 
related fields. However, certain com- 
parisons within groups can be made 
and the results are believed to be sig- 
nificant. 

In general, the evidence does not 
support the exorbitant managerial sal- 
ary theory. For no company are top 
managerial salaries collectively as high 
as two cents out of every dollar of 
gross business, and the average is al- 
most exactly one-half of one cent. 
Surely one-half of one per cent is a 
reasonable proportion of sales to spend 
for managerial direction. Statistically, 
the median or middle value of this 
ratio is of more significance than the 
average. The median is .398, well be- 
low the average, and correspondingly 
more conservative. 

Management, of course, buys ma- 
terial as well as directs men. However, 
the ratio of managerial salaries to 
’ wages is a significant item, particularly 
as it might be argued that less com- 
pensation to those guiding a business 
should mean more compensation to the 
other employees.. In the organizations 
here considered, the ratio averages 
1.64 per cent. If all those in au- 
thority who receive more than $20,000 
a year were dismissed, or worked 
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without pay, wages could be raised 


only 1.64 cents on the dollar. While 
it cannot be proved, it is certainly a 
reasonable conclusion to draw that the 


* managerial talent represented by these 


high salaried individuals contributes 
more than two per cent to the earning 
power of the other employees. With- 
out the experience and direction of the 
officers and managers, an industry 
could readily slump more than two per 
cent. For comparison, it is interesting 
to note at this point that managerial 
salaries averaged 14.64 per cent of divi- 
dends, which is nine times the ratio to 
wages. The stockholders, who are 
owners of these companies, are in con- 
trol, in the last analysis, of salaries. 
They are evidently willing to reduce 
potential dividends by one-seventh to 
provide the calibre of management 
represented by the high salaried exec- 
utives. 

For sixteen of the forty companies 
it was possible to determine the man 
agerial salaries in dollars per year per 
workman. The average was $32.53, 
or about sixty cents per week. If the 
retail merchandising organization is 
omitted, the manufacturing, railroad 
and utility companies average $26.70 
per employee per year or almost ex 
actly fifty cents per. week. Surely 
this is not too much, in proportion to 
wages, to spend for managerial services. 

An impression is occasionally voiced 
that one or two individuals in a conk 
pany: receive a lion’s share of the 
managerial salary quota. From the 
statements accompanying proxies it is. 
possible to determine maximum it 
dividual compensations and the frac 
tion of total higher managerial salaries 
concentrated on the top man in 4 
corporation. The range of highest 
salaries and pension allowances, com- 
bined, in the forty companies under 
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the last analysis, assume full responsi- 
bility for directing all the affairs of the 
company, seems reasonable. 

Using the ratio of managerial salaries 
to dollar volume of business, we find 
some interesting contrasts between 
types of organizations. Table 1 pre- 
sents the averages for seven groups. 

It should be noted that industries 
for which extensive research is a char- 
acteristic activity do not necessarily 
have higher managerial or administra- 
tive salaries. Newer industries per- 
haps have higher costs than older; the 
contrast between the chemical and 
electrical groups is marked. 

The closeness of percentages for 
managerial salaries of three great rail- 
road systems, New York Central, 
Southern Pacific and Union Pacific, is 
remarkable. As for all businesses, 


managerial costs run proportionately 
higher for small railroads than for 
large. 

Of the thirty-eight values reported, 
twenty-six management-sales ratios fall 
below the average for the group (one- 
half of one per cent) and only seven 
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For eight 
companies, twenty per cent, the ratios 
lie between .2 and .3 per cent. 

Readers will have their own stand- 

‘ards for judging the personal re 

muneration an individual is entitled to 


are above one per cent. 


receive. If those standards are arbi- 
trary, if “no man is worth more than 

.’ is the basis, then it will be 
well to repeat that federal surtaxes, to 
say nothing of possible additional state 
levies, reduce even the higher salaries 
listed in this article to moderate 
amounts. If the standards are “rela- 
tive to other items in the financial 


statement,” any notion of exorbitant 


payments must be refuted by the facts 
of these reports. 
It may be claimed that the companies 


- whose financial items were used are 


not typical of American corporations. 
That must necessarily be a matter of 
opinion. It is a fact, however, that 
the companies listed are all that were 
analyzed, there has been no omission 
or substitution, and the selection was 
made for variety and before any ratios 
were calculated. 
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The subcommittee on technical in- 
stitutes of the Engineers’ Council for 
Professional Development points out in 
its report of April, 1944, that “Among 
the important industrial nations of the 
world it is only the United States in 
which technical schools of intermediate 
level render a relatively unimportant 
and generally inadequately recognized 
service in preparing personnel for the 
vast number of jobs in the middle 
brackets of industrial and engineering 
pursuits.” Obviously we should not 
permit a wide gap to exist in our edu- 
cational structure. 

Our nation does suffer from lack of 
persons trained in these brackets. At 
Bthe beginning of the war production 
Peffort, for example, a high official of a 
machine tool company declared their 
bottleneck to be trained supervision. 
Modern industry needs better trained 
Bpersonnel in the intermediate levels of 
management. A great educator has 
Bsiid: “The greatest loss that we as a 
‘Pation suffer is loss of talerit. Talent is 
rot the heritage of the rich but is 

















“equally the heritage of the poor.” 


We are beginning to appreciate this 
Piortcoming in our educational sys- 
‘Bem. It is being recognized that lack 

if finances should not prevent an able 
t from continuing his studies to 
Bhe fullest extent of his capabilities. 


# * Presented at the meeting of Division of 
Wdministrative Officers of Engineering Col- 
ts, S.P.E.E., Chicago, October 23, 1944. 
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By J. O. KELLER 
Assistant to the President, in Charge of Extension, The Pennsylvania State College 


Government programs such as E.S.M. 
W.T., the broad educational programs 
for members of the armed services, and 
the educational provisions of the “G.I. 
Bill of Rights” will tend to bring mass 
adult education. It would seem to be 
sound policy for us to provide educa- 
tional opportunities up to the satura- 
tion point as an informed citizenry 
forms a stronger nation. 

Offerings of this intermediate termi- 
nal type of education should not be 
limited to large centers of population 
which can support more or less perma- 
nent institutions of technical educa- 
tion. Smaller industrial centers should 
have available temporary class center 
instruction of the same intermediate 
type. If the need changes in such cen- 
ters, offerings can change or be dropped 
entirely. In a one-industry town class 
offerings should dovetail closely with 
the needs of that industry, while in 
larger ceriters curricula of a more gen- 
eral nature, yet related to needs of 
local industry, can be offered. At The 
Pennsylvania State College we have 
offered since 1912 terminal education 
of this nature in our extension tech- 
nical schools and class centers. Pur- 
due University has set up recently a 
division of technical institutes. 

Other courses from campus cur- 
ricula should also be offered by alert 
engineering schools and colleges where 
they are not now available. At The 
Pennsylvania State College, in three 
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separate instances recently, large cor- 
porations have asked our engineering 
school to offer courses to graduate en- 
gineers in their company plants. Our 


department of architecture and archi- - 


tectural engineering is now offering, 
and finding big demand for, a short 
informal course of six sessions on the 
subject of buying or building your own 
home. This is an example of the great 
variety of short courses, conferences, 
institutes, and similar brief training 
projects by which engineering schools 
can serve the special educational needs 
and interests of occupational and pro- 
fessional groups. Engineering educa- 
tors are aware of the real service per- 
formed by E.S.M.W.T. It serves, 
with a limited offering of courses, the 
need for upgrading on particular jobs 
to meet the exigencies of war-time pro- 
duction, and very likely a similar pro- 
gram will be needed to meet reconver- 
sion needs. 

We should not be surprised to dis- 
cover that developments of this nature 
would bring colleges and universities 
face-to-face with many delicate prob- 
lems. For example, is this potentially 
broad program of adult education a job 
for public institutions, private institu- 
tions, or both? Secondly, the ques- 
tion of credit for off-campus instruc- 
tion is sometimes raised and therein 
rests a story in itself because we are 
treading on more or less sacred ground. 
Some of the 125 graduate engineers 
in one of the plants just referred to, 
who wanted advanced courses, were 
interested in the credit feature. 

Again, should such educational of- 
ferings be available free of charge, or 
at most, a small fee? Immediately is 
introduced the question of Federal aid 
to education. Up to this time, off- 
campus services of our universities 
have been carried on with budgets 
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largely dependent on fees income from 
extension projects, plus relatively small 
amounts which could be spared from 
general institutional funds. Financial 
starvation forces extension divisions tg 
charge relatively large fees and to shape 
activities so that they may carry on, 
irrespective of social needs. Faced 
with this limitation and the competition 
of other well-subsidized adult educa 
tion agencies, the potential student 
body for university extension has been 
an inconsiderable fraction of the adult 
population. The great vocational ed@ 
cational program of the public schools 
is free and federally supported, as # 
also the agriculture and home eco 
nomics extension service of the lané 
grant institutions. 

My own conviction is something 
like this: that, if we are to really by Sen 
this kind of educational service avaikll Gonate 
able on a national basis, it requires the 
stimulus of federal appropriations @ 
reasonable amount to bring about if 
development. Such federal grants 
however, must have proper respect fi 
our traditional local rights in educe 
tion. I am a firm believer in chargi 
a small, reasonable fee for enrollmefl 
in such classes, but not to an extel 
that it prohibits many persons frdt 
taking advantage of such opportul 
ties. Large fees, it seems to me, striil, 
a seriously jarring note in the nati 
wide development which we want! 
bring about. Be 

Yet another question which shoul, 
receive attention is the responsibil, 
of resident subject-matter divisions 
the quality of extension teach 
However, I shall not dwell on f 
matter here. These are all problem, 
for straightforward, honest study. | 

I return now to the point m 
earlier regarding gaps in our edu 
tional structure. When the Sm 
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Lever and its subsequent related acts 
were passed they made provision for 
an extension of the educational facili- 
ties of agricultural and home economics 
colleges to rural areas. Many students 
of adult education now consider agri- 
cultural extension to be one of the most 
influential adult education agencies in 
existence. Its program has had a pro- 
found influence upon agricultural pro- 
duction and rural life. Improved prac- 
tices have been demonstrated to skep- 
ical adults by effective techniques of 
adult education and have produced 
prompt results. But other schools and 
colleges in our universities can also 
provide worthwhile adult education 
services for large groups of people. 
Accordingly, there was introduced 
in the last Congress a bill—S-1670— 
EE by Senator Thomas, chairman of the 
avaik® Senate committee on education and 
labor. Its purpose is to establish a pub- 
MB licly-supported adult education pro- 
"Egram through state universities and 
Me land-grant colleges by setting up col- 
™B lege and university adult education ex- 
B iension separate from but supplemental 
to the codperative agricultural exten- 
sion service. Duplication of instruc- 
“etion authorized by agricultural exten- 
sion legislation and by the federally- 
“Bitanced vocational education program 
"as not permitted. Other provisions 
have been added and are being con- 
idered so as to eliminate harmful com- 
petition and wasteful duplication from 
sponer publicly-supported adult educa- 
"guonal programs, including those of the 
blic schools. All matters having to 
™00 with selection of teachers, control 
eo! educational methods, determination 
course content, prerequisites and 
landards of instruction are explicitly 
served to direction by the individual 
fates through their public state in- 


























itutions of higher learning. 
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While not explicitly stated, it is 
implied that state institutions may co- 
operate with private institutions of 
higher learning in offering special com- 
munity programs of instruction. A 
later draft of the bill will no doubt con- 
tain a forthright statement to this effect. 
When this bill was drawn we were 
aware of the splendid contribution made 
by the privately endowed institutions 
to the war effort through E.S.M.W.T. 
and other service programs. The fact 
remains, however, that unless this bill 
provides for the administration of funds 
through not more than two or three in- 
stitutions in each state, its administra- 
tion would be difficult. There are 
states where in case of a relaxation of 
the wording, such a step would result 
in at least 30 institutions fighting for 
the crumbs of the appropriation. We 
must make certain, by providing for 
sub-contractual arrangements or other- 
wise, that the outstanding privately 
endowed engineering colleges and such 
great institutions as Columbia, Chicago, 
Harvard, New York University, and 
others, including the large municipal 
institutions, have an opportunity to 
serve if interested. 

The bill already provides in its re- 
vised form that any program of in- 
struction given by a public institution 
must parallel a field of subject-matter 
taught or research carried on by said 
institution on its campus; but that a 
certified institution may offer instruc- 
tion in other subject-matter fields in co- 
operation with another institution of 
higher learning which offers such in- 
struction on its campus, in which case 
the codperating institution shall super- 
vise the instruction. 

Let me say parenthetically that an- 
other method has been proposed, dif- 
ferent from that in S-1670, under 
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which the federal government could 
subsidize such a program. It is the 
so-called “contract” plan. Under this 
arrangement educational services might 
be purchased by the federal govern- 
ment as was the case with several war- 
time training programs. There is 
greater likelihood, however, under this 
method of federal control of educa- 
tion and of the government dictating 
details of programs of studies, or of 
methods and techniques employed, and 
groups served. 

This bill, S-1670, carries an appro- 
priation graduated from $8,000,000 the 
first year to $20,000,00 in 1948, with 
that amount remaining fixed annually 
thereafter. Payments are allotted 
among the states on the basis of popu- 
lation. Twenty-five per cent of any 
grant made must be matched from state 
or local sources. Administration of 
the bill in Washington is placed in the 
hands of the United States Commis- 
sioner of Education. His duties are 
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limited to allotting and certifying pay. 
ments to colleges and universities, re- 
viewing plans or proposals prior to 
certifying funds, and preparing an 
annual report to the Congress. In re- 
viewing an institutional plan, the Com. 
missioner is limited in the manner de- 
scribed earlier. 

The bill is sponsored by the Na- 
tional University Extension Associa- 
tion, an organization composed of the 
extension divisions of 62 of our larger 
colleges and universities. It also has 
the support of other large national and 
state groups. The engineering pro- 
fession in a large measure has the re 
sponsibility for providing technical 
personnel for our nation, including 
also the responsibility for making ree 
ommendations for the future develop 
ment of training programs for this 
purpose. It is hoped that engineering 
educators will give serious considera 
tion to this measure as a means of em 
riching our educational structure. 
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Vacations With Work 


By ROBERT F. LEGGET 


Associate Professor of Civil Engineering, University of Toronto 


The cooperative plan of engineering 
education was naturally an item of 
special interest at the Cincinnati (1944) 
meeting of the Society. Many mem- 
bers were enabled to discuss details of 
the pioneer work done at the Univer- 
sity of Cincinnati with members of the 
staff of that institution now responsi- 
ble for the conduct of codperative work. 
This was an enlightening. experience, 
leading to numerous private discussions 
of the matter and clearing up, in the 
minds of some at least, previous mis- 
conceptions about this important type 
of work. 

This general interest in the combina- 
tion of the theoretical and practical 
aspects of engineering education is re- 
flected in a recent announcement by 
].K. Finch, Acting Dean of the School 
of Engineering at Columbia University. 
“Columbia is now considering com- 
pulsory summer employment in post- 
war years for all engineering students” 
Professor Finch has stated. He has 
suggested that industry will recognize 
its responsibility for assisting with 
practical training and also the oppor- 
tunities presented by the employment 
of undergraduate students in summer 
months. (Eng. News-Record, 3rd 
August, 1944.) 

This project is not unlike the cor- 
responding plan followed generally by 
the engineering faculties of Canadian 
universities. In discussions at Cincin- 
nati, the writer was frequently asked 


about Canadian practice in this branch 
of university work. Comparisons be- 
tween Canadian and American practice 
in many phases of engineering educa- 
tional work are sometimes unprofitable 
if only because of the different back- 
ground conditions involved. The prac- 
tical aspects of engineering training, 
however, seem to be an exception judg- 
ing by the interest shown in Canadian 
practice during the discussions just 
mentioned. The following notes are 
therefore submitted as a contribution 
to general consideration of this im- 
portant phase of the work of members 
of the Society. They describe merely 
the practice at one Canadian univer- 
sity, the University of Toronto, prac- 
tice that has been evolved gradually 
through the years and found to be rea- 
sonably satisfactory in operation. 
Underlying the detailed arrange- 
ments for “Vacation Work,” as it has 
to be called, are certain basic concepts 
with regard to engineering education. 
In the first place, the undergraduate 
degree at Toronto is that of Bachelor 
of Applied Science: correspondingly, 
the first graduate degree is that of . 
Master of Applied Science. The word 
“Engineer” is used only in the so-called 
professional degrees (Civil Engineer, 
etc.) which may be awarded to grad- 
uates only after satisfactory evidence 
has been presented attesting to the 
practical experience of the graduate 
(at least three years) upon part) of 
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which a thesis must be presented. This 
distinction between applied science, on 
the one hand, and the practice of engi- 
neering, on the other, was originally 


made and has been maintained at- 


Toronto deliberately, the intention 
being to emphasize to the young grad- 
uate that he is really only starting his 
training as an engineer upon gradua- 
tion, against the background provided 
by his study of the fundamental sciences 
at the University. 

For young men to make a sudden 
transition upon graduation from the 
cloistered study of the classroom to the 
severely practical work of the shop or 
construction project would, of course, 
be as unfortunate as it is undesirable. 
Correspondingly, for an undergraduate 
to go through his four sessions of uni- 
versity work without seeing in practice 
any applications of the principles which 
he is studying, would be to deprive 
him of one of the essentials of sound 
training. Of even greater importance 
is the eminent desirability of having 
young men graduate “with the corners 
rubbed off,” having come to maturity 
despite their incarceration in academic 
halls, having learned how to get on 
with their fellow men and knowing 
something of the lives and attitudes of 
workers other than university grad- 
uates. Only as students can young 
engineers really get to know the rank 
and file of the work forces with which 
they will be associated in their pro- 
fessional work. Graduation often 
raises a barrier which thereafter pre- 
vents entirely free intercourse with 
workers of other kinds. 

Accordingly, undergraduate engi- 
neers are expected to make full use of 
the long vacations of the Canadian 
academic year. The unusual arrange- 
ment of this year may, in some fneas- 
ure, be due to this emphasis upon prac- 
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The regular session 
extends from the end of September to 
the end of April, the two terms into 
which this period is divided, giving a 
total teaching period of about twenty 


tical experience. 


five weeks. Allowing for the period 
of annual examinations, undergrad- 
uates have therefore about five months 
“Vacation”; they are expected to use 
this time profitably and well. 

All students of civil, mining, me- 
chanical and electrical engineering, 
mining geology and architecture at the 
University of Toronto must provide 
satisfactory evidence of having spent 
a specified period engaged in approved 
work before the completion of their 
undergraduate studies. The required 
periods vary up to six months,* even 
this figure being considerably less than 
the combined duration of the usual 
three vacations. The requirement is 
strictly enforced; quite a number of 
students have had to complete the re- 
quired practical work after passing all 
their final examinations, before being 
admitted to their degrees. Despite the 
stipulated minimum period, all students 
are expected to use as many of their 
summer months as possible in obtain 
ing outside experience, the value of 
which is repeatedly urged upon them 
Occasionally, freshmen students will 
have obtained the required amount of 
practical experience before entering the 
university but even they are urged 0 
use their vacations in continuing 
broaden their experience. 

Dealing with the practice in the De 
partment of Civil Engineering (that m 
the other departments mentioned being 
similar), students are expected to ob 
tain their own jobs. Only when direct 
application by an employer is made t@ 


* Twelve months for Architecture, which 
is a five year course. 
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“VACATIONS WITH WORK” 


the department are the students told of 
specific jobs, and even in these cases, 
no single student is ever “given” a 
job; a number are advised of each 
opening, and the employer makes his 
own selection. Naturally every possi- 
ble assistance is given. to students. 
Lists of prospective employers are 
provided; certain information about 
contract awards is made available 
through copies of construction papers 
in the departmental library. Special 
lectures are given to freshmen stu- 
dents outlining the type of work they 
should seek, and the best methods of 
approach to adopt. But the actual pro- 
curement of the job is left to the in- 
dividual himself (or herself !). 

This is done in the firm belief that 
the experience of “selling one’s serv- 
ices” is something well learned early 
in life. The value of the experience 
thus gained is attested to the writer 
almost every year by the sometimes in- 
genuous comments of freshmen after 
they have been rebuffed in a first at- 
tempt to obtain engineering employ- 
ment (especially if they have to deal 
with efficient but possibly  tactless 
women secretaries!). Repeatedly, 
young men have testified in later years 
to the value of thus being sent out on 
their own. The practice cannot al- 
ways be followed ; in mining work, for 
example, it is often difficult for young 
men to make contact individually with 
distant mines. In the case of uni- 
Yersities located in small centres of 
population, some organized employ- 
ment service is often necessary; 


Queen’s University, Kingston, Ontario, 
follows this practice successfully. But 
in civil engineering work in a reason- 
ably large city, the system described 
works well and undoubtedly benefits 
the young men concerned. 

Each student has to notify the de- 
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partment as soon as he has employ- 
ment, and if this is of “approved” type 
he is so advised. Students are en- 
couraged to write, during the course 
of the summer, to the members of staff 
in charge of vacation work, the main 
object of this being to develop their 
capacity for self-expression by the 
writing of letters about matters of real 
interest to them. The writer has now 
a file of unusually interesting letters 
of this type, many of which show 
previously unsuspected talent . and 
sometimes delightfully unconscious hu- 
mour. 

At the end of the summer, every 
student has to submit to the depart- 
ment an account of his work. Mini- 
mum requirements are laid down (in 
a comprehensive instruction sheet) as 
to length and content but only very 
rarely are these minima involved. 
Usually, and particularly in the senior 
year, the preparation of these “summer 
reports” proves to be an unusually 
satisfying experience, some students 
going to unexpected lengths in making 
their reports complete. The reports 
are carefully read, during the winter, 
by members of staff who have had con- 
struction experience. Suitable com- 
ments are made upon the contents and 
preparation of the reports, which are 
handed back to the students for reten- 
tion as permanent records. Frequently 
senior students will have their three re- 
ports permanently bound. Some of the 
volumes thus produced, which it has 
been the writer’s privilege to examine, 
will certainly prove to be of lifetime 
value and interest. One report is re- 
called which constituted a fairly com- 
plete photographic and written record 
of the main contracts carried out by a 
small construction company from its 
inception, incidental to the record of 
vacation experience of the student con- 
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cerned, a son of one of the founders of 
the firm. Another included many ex- 
cellent freehand sketches and attrac- 
tive wash drawings of construction 


operations usually thought of as prosaic: 


in the extreme. Yet another included 
detailed economic analyses of the main 
construction operations witnessed and 
an independent study of local geo- 
logical conditions, which later proved 
to be of unusual practical value. 

As can be imagined, students of civil 
engineering frequently obtain their 
practical experience with general con- 
tractors. Other opportunities are 
provided by consulting engineers, mu- 
nicipal and provincial governmental of- 
fices, public utilities, telephone com- 
panies—practically every type of 
organization which normally employs 
civil engineers. Except in very un- 
usual circumstances, students are 
urged to go with a different type of 
organization during each of their vaca- 
tions in order to broaden their experi- 
ences and widen their interests. Not 
all students take this advice, which is 
not always welcomed by employers, 
but the writer has yet to hear of a 
single student who has not realized for 
himself the value of this variety of 
experience. Particularly valuable is 
work on construction projects on the 
staffs of resident engineers and con- 
tractors in different years; the insight 
which this provides into two sides of 
the same question, so to speak, is singu- 
larly useful. 

For their first vacation period, stu- 
dents are strongly advised to take “pick 
and shovel jobs” unless they are able 
and qualified to obtain better positions. 
In this way they come to know at first 
hand something of the attitudes and 
problems of the “working men,” knowl- 
edge that cannot easily be obtained in 
any other way. For all their work, 
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students are encouraged to travel as 
far as practicable. Although perhaps 
not always appreciated by parents, this 
advice has evinced from students more 
appreciative comment—after it has 
been followed—than any other instruc- 
tion about vacation work. The educa- 
tive value of travel in itself is demon- 
strated remarkably by the personal de- 
velopment of some students. In war 
years, due to general man-power short- 
age, more extensive travel than usual 
has been possible. In one recent vaca- 
tion, students of civil engineering at 
the University of Toronto were at work 
in each of the nine provinces of 
Canada, in Newfoundland, and in Lab- 
rador and one student achieved the 
enviable distinction of spending part 
of his summer on a special assignment 
in Baffin Land, far north of the Arctic 
Circle. 

Corresponding details for the prac 
tice in the case of students of mining, 
mechanical and electrical engineering 
can readily be imagined. Work im 
these other fields is in somewhat more 
confined ranges than for civil engineer- 
ing. Mines, industrial plants, and elec- 
trical plants and utilities provide re 
spectively the majority of openings in 
these other branches. Apart only 
from the restriction of opportunities 
for travel, all other general comments 
still apply and even this exception is 
occasionally discounted, by mining stu- 
dents when working in far distant 
mines, by mechanical students voyag- 
ing on ships, and even by a group of 
electrical engineering students who 
have just returned from an interest- 
ing summer in the Northwest Terri- 
tories of Canada, where they were en- 
gaged upon geophysical prospecting! 

Students usually receive the regular 
rates of pay. applicable to their work 
and in this way most of them are en- 
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abled, themselves, to finance a consid- 
erable part of their university educa- 
tion. Only in exceptional cases is it 
necessary for students to sacrifice the 
gaining of desirable experience in order 
to engage in other work yielding a 
higher financial return. Employers 
are generally required to certify as to 
the service of students with them but 
as the students occupy no specially 
privileged positions, detailed person- 
nel records are not expected by the 
university, although they are some- 
times received without solicitation. 

It will be seen that, in essential fea- 
tures, the practice herein described is 
similar to the codperative plan so suc- 
cessfully followed by the University of 
Cincinnati. Since it has not been de- 
veloped along very formal lines, Cana- 
dian “vacation work” probably loses 
something by its informality and its 
lack of a proper title. It is, however, 
tecognized and appreciated by all who 
have come into contact with it. It was 


this fact, together with certain other 
considerations, which influenced Cana- 
dian authorities, in the early period of 


“VACATIONS WITH WORK” 


449 


the war, to disregard the appeals for 
accelerated engineering training, leav- 
ing the universities to carry on their 
normal schedules, although with greatly 
increased student enrollments and in 
the face of many operating difficulties 
of which the man-power shortage was 
and still is the most serious. 

Despite its informal character, the 
administration of the vacation work at 
the University of Toronto naturally 
makes considerable claims upon the 
time of the members of the teaching 
staff responsible for its supervision 
since no special assistance is provided. . 
All those concerned, however, feel that 
the results obtained well repay the 
time and effort demanded, the writer 
testifying to this from his experience 
in supervising this work in the De- 
partment of Civil Engineering (Mu- 
nicipal and Structural), of which Pro- 
fessor T. R. Loudon is head, having 
succeeded Dean C. R. Young in July 
1943, to both of whom the writer re- 
cords his thanks for support in the 
work described and for permission to 
submit this account for publication. 








Post-War Plans for Codperation Between Engineer. 
ing Schools and the Aircraft Industry * 


Assoc. Prof. of Mech. Eng. and Educational Supervisor, E.S.M.W.T., 
By A. S. LEVENS 


University of California 


Many aircraft corporations recognize 
the importance of developing highly 
capable engineers—especially for the 
post-war period when competition be- 
tween them will mean the survival of 
the fittest. Several aircraft organiza- 
- tions have had, and are continuing in a 
stream-lined fashion, training programs 
for the development of their engineer- 
ing personnel. Almost all companies 
have found it necessary to carry on 
upgrading programs in order to meet 
war production schedules. Plans for 
the effective carry-over of these pro- 
grams, or the initiation of others, after 
the war should be given careful con- 
sideration now. The aircraft industry 
and the engineering schools must work 
hand in hand in the development of 
more effective engineering personnel. 

A survey was conducted recently to 
learn what post-war plans for codpera- 
tion with engineering schools were be- 
ing developed by the aircraft industry. 
A one-page questionnaire was mailed 
to sixty-four companies. Replies were 
received from 25. The following ques- 
tions were raised : 


1. Have you made or are you consider- 
ing codperative arrangements be- 


* Presented at the 52nd annual meeting, 
S.P.E.E. (Aeronautical), Cincinnati, June 
22-25, 1944. 
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tween faculties of engineering col- 
leges and your company ? 

2. If you have, or are, how extensive, 
i.e., vacation period employment for 
faculty; or exchanges, for possibly 
a year, between engineering faculty 
and company personnel? 

3. Are you sponsoring or do you pro 
pose to sponsor fellowships for de 
serving undergraduate students? 

4. Are you sponsoring or do you pro 
pose to sponsor fellowships for de 
serving graduate students? 

5. To what extent are you sponsoring 
or to what extent do you propose to 





(a) 





sponsor cooperative research pro 
grams for graduate students? 

6. To what extent do you provide for 
or to what extent do you propose to 
provide for research grants to engi 
neering schools? 


A study of the replies revealed the 
following information : 


Question 1: 


(a) Three companies have made ce 
operative arrangements betwee 
engineering faculty and theif 
organization. : 

(b) Twelve are considering the poss 
bility of doing so. Of this 
group, one has made prelim 

. Mary arrangements. 


(c) T 
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ENGINEERING SCHOOLS AND AIRCRAFT INDUSTRY 


(c) Ten companies are not consider- 
ing the possibility. 


Question 2: 


(a) Two officials stated: “We intend 
to follow the exchange practice.” 
(b).Two others believed that “less 
than one year is unsatisfactory.” 

(c) Ten favored vacation period em- 
ployment. 

(d) One uses faculty on a part-time 
basis during the regular college 
year. 

(e) Ten made no comments. 


Question 3: 


(a) Eighteen companies said no. 

(b) One stated “no plan to date, but 
considerable advanced training 
is offered free on company 
premises.” 

(c) One company has the plan in op- 
eration at present. 

(d) Five companies are considering 
the possibility. 


Question 4: 
(a) Fourteen companies said no. 
(b) One will sponsor when specific 


problem so warrants. 
(¢) One company has a plan in opera- 
tion at present. 

(d) One now assisting in a fellowship. 
(e) Seven companies have taken the 
matter under consideration. 

(f) One company believes it desirable 
to sponsor graduate training for 

certain key engineers. 


Question 5: 


(a) Twelve companies—‘“none.” 

(6) Four companies—“has been con- 
sidered on a limited basis.” 

(¢) Two companies—“have _ codper- 
ated jointly with other firms.” 


451 


(d) One company has a definite plan 
to encourage graduate students. 

(e) One stated: “no codperative re- 
search program—but we have 
cooperative students from Gen- 
eral Motors Inst. and Antioch 
College.” ¢ 

(f) Two companies have helped with 
student research programs—.e., 
provided information in connec- 
tion with thesis work. 

(g) Another official stated “we intend 
to continue the practice for a 
limited number of projects in 
which we have an objective 
interest.” 

(h) Two companies made no comment. 


Question 6: 


(a) Thirteen companies said “none.” 

(b) Two companies have and are cur- 
rently carrying on research pro- 
grams at several schools. 

(c) One states “has been considered 
on a limited basis.” 

(d) Two others have carried on pro- 
grams jointly with other firms. 

(e) Another official stated “one pos- 
sible research endowment under 
consideration.” 

(f) One—considering. 

(g) Five—no comments. 


A summary of the above data shows 


that: 


(1) 60 per. cent of the companies 
have made or are considering 
plans for cooperative arrange- 
ments between engineering fac- 
ulties and their organization. 

(2) 24 per cent have made or are 
considering plans to sponsor 
undergraduate scholarships. 

(3) 48 per cent have made or are 
considering plans to sponsor un- 
dergraduate fellowships. 
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(4) 40 per cent are sponsoring or 
plan to sponsor cooperative re- 
search programs for graduate 
students. 

(5) 24 per cent provide for or plan 
to provide for research grants 
to engineering schools. 


Interesting remarks were received 
from several corporations. 

(a) From Curtiss-Wright Corpora- 
tion, Propeller Division, Caldwell, New 
Jersey ; “I believe that a lot can be ac- 
complished by industry and colleges 
being partners in the training program 
for future engineers. 

“We are interested in the. develop- 
ment of future engineering courses and 
the academic problem. The closer in- 
dustry gets to this picture the stronger 
will be the graduate engineer to meet 
the challenge. Fellowships, research 
grants, etc., have not been considered 
to date.” 

(b) From Hamilton Standard Pro- 
pellers, East Hartford, Connecticut ; 
“Have established and currently are 
conducting at a leading Eastern College 
a scholarship program for the training 
of approximately 135 women of college 
background in various phases of 
engineering.” 

(c) From Douglas Aircraft Com- 
pany, Santa Monica, California; “Our 
practice is to employ at any of our six 
plants such faculty men as may be avail- 
able under approximately the arrange- 

“ments described below, limiting the 
number of them at any one location to 
a very few, perhaps just two or three 
at any one time. 

-“The duration of employment is nor- 
mally one school term only ; that is, ap- 
proximately sixteen weeks. A given 
faculty man is, however, where justi- 
fied, hired for another term after one 
or more terms back at teaching. 
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“Habitually, we accept men who are 
instructors in one or more subjects 
which we have recognized as appro 
priate to the curriculum for training 
engineers to work in our industry; 
that is, we do not take on under this 
particular plan office employees of the 
colleges or instructors in subjects which 
are vague in their relationship to our 
work. 

“We always make in advance a defi- 
nite schedule of the contacts that will 
be given to the man during his term of 
employment. This amounts to a pro 
gtam of rotating work assignments, 

“The man comes to us with the un- 
derstanding that his time will be spent 
principally in becoming acquainted 
with the work operations and proce 
dures that a new graduate needs to 
understand better when beginning em- 
ployment with us, and that productive 
effort on any job included in the pro 
gram will be only a minor consideration. 

“We have now accumulated consid- 
erable experience in the above type of 
‘indoctrination training.’ We _ have 
been experimenting with it at our main 
plant in Santa Monica, for four or five 
years. El Segundo, Long Beach, and 
some of the midwest plants have also 
operated the plan in its various stage 
of evolution, with considerable success. 

“For operation in the other diret 
tion, we would release suitably qualified 
engineers who are permanently on owf 
payroll, so that case by case, on inde 
vidual arrangement, they might put it 
one school term at a time on leave 
absence from us to act as instructofs. 

“We are eager to do more alom 
these various lines, and to persuade 
our associates in industry to undertake 
like effort.” 

(d) From Lockheed: “Several of 
fers have been made to professors df 
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mgineering colleges but, as yet, we 
have received no replies.” 

(e) From Consolidated Vultee: 
“Our complete program which was an- 
nounced last June includes: 


1. Undergraduate scholarships 
which are open to highly recom- 
mended engineering students who 
will have completed their junior year. 
In addition to the annual stipend of 
$250 (or tuition if higher) an oppor- 
tunity to become oriented in the 
work of the aircraft industry will be 
provided through summer employ- 
ment or preferably a full year’s train- 
ing and work experience before re- 
turning to the senior class. 

2. Graduate fellowships which are 
open to highly recommended gradu- 
ates of engineering, physics, mathe- 
matics, metallurgy, or chemistry, who 
are capable of undertaking advanced 
Study and research in the field of 
aeronautics. The annual stipend is 
$750 plus tuition and nominal fees. 

Successful candidates will receive 
training for a year before entering 
upon graduate work. 

3. Employment opportunities for 
engineering faculty during vacation 
periods. 

4. Exchanges between engineering 
faculty and the Corporation’s engi- 
neering personnel. 
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5. Graduate study and research for 
the Corporation’s engineers. Mem- 
bers of the staff who have both the 
experience and training would be 
given an opportunity to return for a 
year or more to selected schools for 
advanced study and research. 


A small group of fellowship and 
scholarship men are now in training. 
In addition a number of faculty men 
are employed at present. We also have 
several codperative research proiects 
in operation. The present manpower 
situation precludes the development of 
parts 4 and 5 of our program at this 
time.” 

(f) From Curtiss-Wright Research 
Laboratories; “We are deriving help 
from Montana State, M.I.T., and Cor- 
nell on several projects here. It is pos- 
sible to carry on work at the universi- 
ties under our supervision.” 

(g) From Stearman Aviation Inc.; 
“In general the proposed program 
sounds like a workable idea and as 
our organization grows we may be ina 
position to participate. Would appreci- 
ate being kept advised of the activity.” 

It is hoped that the information dis- 
closed in this survey will be helpful in 
the development of post-war plans for 
cooperation between the aircraft indus- 
try and the engineering schools. 
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Development of Better Codperative Relations 
Between Universities and the Railroads* 


By R. E. DOUGHERTY 
Vice President, New York Central System 


On behalf of the members of the 
committee designated by the American 
Railway Engineering Association to 
report on the development of Codpera- 
tive Relations with Universities, I wish 
to express appreciation for the privi- 
lege and honor that you extend to them 
and to me of addressing you here today 
on a subject that is of substantial im- 
portance to the railroads and to the 
universities. : 

The Board of Directors of the Amer- 
ican Railway Engineering Association 
in 1940 reéstablished this committee 
which had been previously discon- 
tinued. We have since functioned 
under the very able and energetic 
leadership of Elmer T. Howson, Vice 
President and Western Editor of the 
Railway Age. In addition to the 
Chairman, the membership includes 
one representative of industry, a former 
railroad man, six men from the colleges 
and thirteen railroad officers. 

Railroad executives, without excep- 
tion, have expressed great interest in 
this work. The interest of the uni- 
versities has been most gratifying. 
Expressions of opinion from the uni- 
versity men have in some instances 
been decidedly critical of the past of 
the railroads and skeptical of the future. 


* Presented at the 52nd Annual Meeting, 
S.P.E.E. (Codperative) Cincinnati, June 


22-25, 1944, 
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This line of thought, coupled with the 
glamour of certain competing forms 
transportation, and other reasons, what 
ever they may be, has been specifically 
manifested by a growing lack of i 
terest of students in the railroad course 
and the discontinuance by the univer 
sities of certain railroad subjects whid 
some of us had the privilege of taking. 

It would seem, therefore, that the 
first approach should be some discus 
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perhaps on the way out as a major 
transportation agency. z 

The railroads had some bitter € 
periences during World War I 3 
were confronted with the responsibi 
for certain factors that were beyd 
their control. There was such a sit 
den increase of business for whit 
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totake the consignments. This, coupled 
with the exceedingly adverse weather 
conditions of the winter of 1917-1918, 
1S created a vast amount of difficulty. 

After the roads were restored to 
private control in 1920, railroad offi- 
cers immediately went to work to study 
the deficiencies of their properties and 
to benefit by the experience gathered 
from the acid tests of war. 

Between 1923 and 1942, inclusive, 
the roads spent about $11,000,000,000 
for new equipment and all other facili- 
fies that go to make up a railroad 


ith the 


, what- 
cally plant. A vast amount of elimination 
of in §  gtade crossing work was developed 


with the public authorities. 


ourses 
inives§ With the coming of the depression 
which ad the decline of business, many of 


ushaving to do with these expenditures 
wondered whether or not our judgment 
had been justified. Any question of 
that sort has been resolved by the ex- 
gf Ptience as a sequel to World War II. 
With the approach of World War II 
there were many who were cynical as 
fo the ability of the railroads to func- 
~f'on under private management and 
“ho advocated the return of govern- 
4 ment ownership. The wisdom of saner 
siamnds prevailed and now, I dare say, 
“qmiiere are but few whose opinions we 
vod value who will disagree that the record 
Bas amply substantiated the faith of 
gp aitoad officers as to the ability of the 
Brads to function properly. 
vill Th spite of the fact that railroad men 
“qupmieve that they can consider certain 
at? pases of the performance with sub- 
. antial pride, nevertheless we are 
ng aipilly conscious of all deficiencies and 
es Mave no thought that the roads them- 
1 Meelves are solely responsible for the 
icul Mtisfactory features of the perform- 
at Mince. The Army and Navy learned 
furtie To from the last war and have 
hippilierhibited rare good judgment in the 
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selection of storage, holding and re- 
consignment stations and other similar 
facilities of a reservoir nature which 
have proved lifesavers under conditions 
of heavy traffic. Due recognition as 
to assistance in the handling of the 
tremendous volume of traffic imposed 
upon the roads must be given to the 
sympathetic and patient codperation of 
shippers and receivers and the public 
generally. 

One of the most cruel phases of the 
years of depression was the fact that 
boys graduating from universities, filled 
with hope and ambition and well 
equipped, found insufficient place in in- 
dustry and I dare say that that difficulty 
applied not only to the railroads but 
to almost every form of industry. In 
the twenties the total employment on 
the roads averaged about 1,800,000. 
This was reduced in the thirties to 
about 1,000,000 and was less than that 
figure in the years 1933 and 1938, and 
now approximates 1,300,000. 

I am optimistic as to the future and 
have faith that the railroads will con- 
tinue to serve as the major transporta- 
tion agency for any period of time 
which it is possible for any of us to 
foresee although the last twenty years 
have more than amply demonstrated 
the fact that but little omnipotent wis- 
dom has been given to man to outguess 
the future, even for periods of time 
that are frequently expressed in 
months and not in years. 

_ We realize fully that much of the 
intensive competition of the pre-war 
period will be revived and probably 
accentuated. The railroads have been 
studying their own problems most in- 
tensively. The Association of Amer- 
ican Railroads has had a committee of 
nearly fifty executive officers working 
for two years on the Study of Trans- 
portation and taking all phases of it 
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into account : technical research, opera- 
tion, traffic, finance, economic studies 
of commodities and their possibilities, 
consolidations and codrdinations, per- 
sonnel, public relations, competing 
agencies and every other phase of rail- 
road activity which may be a deter- 
mining factor in the future. 

Similarly, most of the roads, cer- 
tainly the larger systems, have their 
own research organizations which are 
studying their individual problems. 

In all of this it seems that if the 
country is prosperous the volume of 
business will be there for the railroads 
but if the country is not prosperous 
we will all suffer together. 

It is hoped’ that there will be some 
more realistic attitude taken toward 
competing agencies and their public 
subsidies. This becomes particularly 
pertinent when we realize that aviation 
is subsidized probably to the extent of 
70 or 75 per cent in so far as the capital 
investment necessary to enable the 
planes to fly may be concerned. I dare 
say that most of you came through the 
Cincinnati Union Terminal. The ex- 
penditure assumed by seven railroads 
to make that terminal possible was 
approximately $42,000,000, the obli- 
gations for which were assumed by the 
participating railroads. In contrast, 
La Guardia Field in New York City 
cost approximately the same amount of 
money, financed entirely by Federal 
and City funds, and unquestionably 
is far from self-supporting. In fact 
I do not believe there is an important 
airport in the country that is self-sup- 
porting. 

While it is difficult of analysis and 
perhaps argumentative, the users of the 
highways similarly seem to us to as- 
sume only about 40 .per cent of the 
total cost necessary for them to operate. 
However, in contrast, the pipeline is a 
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pretty self-reliant sort of a fellow angf i 
generally carries his own burden, 
though he too should be under the 
same general form of control as the 
railroads. Waterway operations, par 
ticularly those of the artificial type 
probably bear less than 30 or 40 per 
cent of the total carrying charges 
Waterways should be subjected not 
only to proper tolls but new projects 
should be required to pass the test o 
public convenience and necessity before 
some such quasi-judicial body as th 
Interstate Commerce Commission ip 
similar fashion to the requirements for 
any new projected line of railroad 
It is hoped that public transportation 
policies of the future will more nearly 
require that all forms of transportation 
shall be self-supporting. If that is dom 
I have no fear for the ability of the 
railroads to hold their own. 

I am one of those who. believe that 
the railroads should remain not omh 
railroads as such ‘but should be per 
mitted to become transportation aget 
cies voluntarily engaging in other 
forms of transportation, air, highway, 
pipeline and waterway, as the futung 
may determine. a 

There are many problems and fa 
too numerous to mention here w tid 
may be controlling as to the futured 
the railroads. That may seem to be: 
statement of uncertainty but I dom 
consider that any more uncertai int 
applies to the future of the railroats 
than applies to the future of any off 
form of transportation and in fact # 
future of the country. If I were ai 
hopeful I certainly would not be 
today. ; 
The experiences of the depressit 
coupled with the war and whatew 
other factors anyone may see atl 
ascribe, have created situations sucht 
that which the New York Central fag 
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in the not far distant future. Within 
the next ten years there will be over 
500 positions of responsibility and im- 
portance where the present incumbents 
will retire on account of having reached 
the age of 70. This number may be 
4 increased by physical disability and in- 
capacity requiring the retirement of 
others prematurely. I dare say that 
dmilar situations prevail on many 
other roads. 5 

There will be no lack of capable men 
that may be required for the next dec- 
ade to fill any of the important po- 
sitions but I am much concerned with 
the lack of the younger men in their 
twenties and early thirties who, in the 
normal course of events, would fill 
these executive positions of importance 
in the coming generation. I realize, 
however, that there are many men in 
the Army, particularly in the Military 
Railway Service, in Africa, Italy, 
India and probably in France, who are 
feceiving a post-graduate education 
that no university or railroad organ- 
ization could furnish and many of them 
who come back will still be young men. 

In filling executive positions there 
is no substitute for the experience 
which time provides even to capable 


hii] men but there must be a supply of well- 
dg tained young men to follow. 


I approach consideration of the fu- 
ture of the engineer on the railroads, 
and have always considered it, from 


‘Iroadif an exceedingly broad standpoint. In 


hey other words, I do not believe his func- 
m tions should be limited to the deter- 
Mination of stresses and strains and 
peng Stability and with field parties, con- 
‘} struction and similar activities. When 
jong @ project once is authorized its execu- 


evel tion can be developed along well estab- 


‘lished lines. One of the most important 
@ fields for the engineer, however, is in 


fam determining the economics and wis- 
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dom of the project and I believe one 
of his greatest opportunities lies in the 
field of economics which is allied to 
operation. For many years engineers 
have been given assignments of this 
character in constantly increasing mag- 
nitude and number and many an oper- 
ating vice president has an engineering 
assistant helping him analyze his prob- 
lems, many of them having to do ex- 
clusively with operation. The right 
kind of an engineer should have oppor- 
tunity to enter the operating depart- 
ment. Traffic officers have shown in- 
creasing interest in the engineer, par- 
ticularly in the location and develop- 
ment of the physical plants of industry. 
The real estate officer finds the engi- 
neer of value to him in his various 
problems, including development, ap- 
praisals, assessments, etc. In fact 
there is an increasingly important field 
in valuation, depreciation, etc., from 
the real estaté, rate-making and income 
tax standpoints for the engineer with 
C.P.A. inclinations. Our insurance 
and fire protection problems have, for 
years, been under the jurisdiction of 
engineers. There is a field for the 
engineer in the purchasing department, 
particularly having to do with the pur- 
chase of materials for construction of 
track, structures and equipment. 

Many railroads have extensive prob- 
lems having to do with the development 
of coal, oil and timber lands. Ana- 
lytical studies involving not only im- 
mediate operation but consolidation and 
coérdination are frequently developed 
by the engineering analyst in conjunc- 
tion with the operating, traffic and 
legal officers. 

The last century saw the completion 
of most of the major lines of railroad 
and since 1900 probably the only lines 
of importance to be constructed have 
been the Chicago, Milwaukee, St. Paul 
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and Pacific, the Virginian, the Florida 
East Coast and certain other exten- 
sions in Florida, the Western Pacific, 
the Denver and Salt Lake, the Spokane, 
Portland and Seattle, certain sections 
of the Santa Fe and various lines in 
Texas. 

Beginning about 1900 and continu- 
ing to the depression there was a tre- 
mendous amount of expansion and re- 
construction of existing plant. Such 
improvements have given the railroads 
a plant capable of carrying the greatest 
business in their history. 

There are many improvements under 
consideration that are a sequel to 
studies of increases in speed and im- 
provement of freight and passenger 
service. Probably the greatest change 
in railroad plant in the next generation 
will have to do with changes in motive 
power and other equipment, particu- 
larly the former, although there will 


be many changes in track and sup- 
porting facilities to expedite operation. 
The present indications are that the 
Federal Government, States and Muni- 
cipalities will initiate a very substantial 
amount of elimination of grade crossing 
work, reconstruction of existing high- 


way-railroad crossings and _ similar 
work which will involve codperation of 
the railroads. 

The railroads are giving concentrated 
attention to improved steam power, 
including steam turbines and other 
variations. There has been substan- 
tial use of diesels which many roads 
will extend. The roads -with heavy 
density of traffic have been studying 
electrification or its extension. It may 
be that the gas turbine will be a factor 
in the future. Much of this will also 
involve considerations that will be of 
considerable moment to the coal and 
petroleum industries. 

The problems of research on a rail- 
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road are practically unlimited but # 
will be up to the engineer to take care 
that his imagination does not fp 
away with his economics. 

While the railroads in the past may 
have seemed to display insufficient im 
terest in the engineer, we might review 
the number of railroad executive oft 
cers who have had engineering training 
and background. A canvass of the 
railroads a few years ago showed that 
35 per cent of the executive officers 
had engineering education and a mor 
immediate review indicates that a 
least 40 railroad officers holding such 
positions as Chairman of the Board 
President, Vice President and other 
chief executive officers, have come from 
among the engineers. There are at 
present between 15 and 20 railroad 
presidents and chairmen of boards who 
have had engineering training. 

While the interest has not been a 
well codrdinated as it should have bees, 
many railroad officers in the past have 
contacted the universities in an effort 
to interest graduates. 

As a matter of fact, if I may k 
pardoned for interjecting a personal 
note, my own engagement with the 
New York Central Railroad was the 
direct sequel of an inquiry from W.} 
Wilgus, then Chief Engineer, to Pro- 
fessor W. H. Burr, head of the civil 
engineering department of Columba 
University, asking if any of Profes 
Burr’s graduates would be interested 
in employment by the New Yom 
Central. é 

Many college graduates have 
come dissatisfied with the early oppor 
tunity and progress offered by 
railroads and have engaged in othet 
fields of endeavor with subsequent ef 
pressions of regret. * 

It may be of interest to learn s 
thing of the requirements for whid 
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railroad officers look in engaging men a period of ten or twenty years, the 
and perhaps more particularly in the fact that he had a technical education 
considerations when they come to ad- should be completely subservient to 
yance them for promotion to positions the fact that he is technically capable, 
of substantial responsibility. regardless of how he has acquired his 
It must be remembered that a tech- knowledge. This expression of thought 
nical education or any other education even came from several men with engi- 
can only be one factor in determining neering education. Personally I do not 
aman’s success. The boy from the think that there can be any complete 
engineering school will frequently find substitute for a technical education 
himself in competition with boys who although in any analysis of rating 
have had to battle their way from a_ characteristics it may show an im- 
high school education or possibly less. portance of 10 per cent or less. I have 
Many of the old successful locating and great faith in the education of an engi- 
construction engineers originating in neer as a means of developing powers 
the last century were without college of analysis and orderly thinking. 
training and in fact many of those men It would seem that the universities 
looked with great condescension on the should plan their work so as to take 
college graduate. full cognizance of the fact that a tech- 
Within the last six months I have nical education is not the sole key to 
discussed at length with our chief engi- success in any industry. There is 
neering and maintenance officers the many a poor kid who is educated be- 
factors that go to make up a man’s yond his intelligence who cannot begin 
success and have given consideration to compete with a boy who has started 
fo some possible plan of rating in without the benefit of an education but 
judging these characteristics, although who has applied himself with a super- 
no rating system can be a substitute abundance of the other natural char- 
for immediate knowledge of the man. acteristics which go to make up a suc- 
It may seem easy to state just what cessful man in any walk of life. 
these characteristics may be but an The only approach which can be 
attempt at careful analysis is some- made is to consider two men with the 
thing different. same native characteristics, thus start- 
After much study it seems to my ing with a common premise. In such 
dose associates and to me that the a case the man with a technical edtica- 
characteristics of these men may be tion should have a substantial ad- 
divided into three broad groups— vantage at least for the first ten or 
“Executive and Administrative, Pro- fifteen years and it should accrue 
7] fessional Ability and Personal Con- throughout his career. The education 
“siderations, with a number of subdivi- of a sensible and ambitious man ends 
FBsions which time does not permit me only with life itself. 
FE 0 discuss. One great industrialist recently 
We have had a great deal of dis- somewhat deprecated the value of a 
ey ssion as to whether, under the head college education and believed that a 
Hoi Professional Ability, the qualification boy should get an early start as a 
“of technical ability and not technical mechanic and thus gain an advantage 
mBeducation should prevail and possibly, of several years in his industrial life. 
i@Ewhen considering a man at the end of While I fully believe that there are 
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many boys who are wasting their time 
in college, nevertheless I am not in ac- 
cord with any such blanket stipulation. 

In anticipation of this meeting I have 
discussed with about a dozen of our 
principal officers in the engineering, 
maintenance of way and electrical and 
mechanical departments this question 
of the educational needs of men for 
railroad service. We cannot presume 
to tell you how this best can be de- 
veloped—all we can do is to endeavor 
to cooperate with you in the hope that 
we may be of at least minor assistance 
in considering the problem. 

Most of our men are inclined toward 
the idea of a four-year course for 
engineers and for a longer course only 
if so closely identified with actual 
training in industry as to practically 
constitute a year or more of experience. 
That statement, of course, would not 
include the specialists who are candi- 
dates for advanced degrees. 

Most of us believe that the uni- 
versities should earnestly endeavor to 
place their men to advantage in the 
summer vacation period. Boys taking 
engineering courses should be given to 
‘understand that they are there for a 
serious purpose and if they want to go 
to college merely seeking four years of 
easy life they had better take some- 
thing else. We likewise believe that 
their vacation periods should be uti- 
lized for the advancement of their edu- 
cation through practical channels. 

Many of our men believe that uni- 
versity graduates are sadly lacking in 
their powers of expression and their 
ability to use the English language and 
to present a report concisely and effi- 
ciently. This is probably and primarily 
a deficiency in pre-college training. 
It also seems that there are too many 
boys who enter college without any 
definite ideas as to what they want. 
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Furthermore there are too many who 
might better become mechanics and 
get into active service rather than 
go to college. However, it seems % 
though that might better be a function 
of improved vocational training in the 
preparatory or high schools. 

The education of an engineer for 
the railroads should not only include 
training along the basic and well estab 
lished principles but should include 
education along broad comprehensive 
transportation lines with consideration 
given to organization work, the general 
principles of operation, economic, 
management, accounting, finance and 
at least general consideration of com 
peting agencies. 

The railroads have given more com 
sideration to the employment of eng 
neering students than many of fhe 
university men believe. A number d@ 
roads, including my own, have hat 
apprenticeship courses coming under 
the jurisdiction of the equipment & 
partment. 

In 1941, the New York Central em 
barked on a plan to engage engineering 
students for the summer _ vaca 
period, preferably beginning with the 
sophomore year but even extending 
it to the vacation period at the ends 
the freshman year. For several yeaty 
we employed from 50 to 75 of the 
boys from about 30 different instit 
tions. The war, unfortunately, put 
end to any such activity. Unless 
other plan is meanwhile presented # 
would be my idea that some such p 
gram should be revived at the a 
clusion of the war. Many other ro 
have adopted plans for training 
engineering prospects fully as effecti 
and possibly more so than that of t 
New York Central.. 

I have discussed the question 









cooperative education with many of 
my associates among the executive offi- 
cers and they all seem much interested 
in the development of a*proper plan. 
It would seem that there is oppor- 
tunity for codperation with the rail- 
roads in the training of men for not 
only the engineering, maintenance of 
way and equipment departments, but 
for operation and possibly codperation 
with the business schools for traffic 
and accounting departments. 

On the other hand, I dare say that 
one difficulty may be that there will be 
too many schools thus engaged just 
as there is probably too much trans- 
portation of all kinds.in this country 
and probably wasteful, inefficient com- 
petition of that sort should be con- 
sidered and reduced to a minimum. 

The question also arises as to as- 
surance to be given against unemploy- 
ment. In that connection I am afraid 
that after graduation the boys from 
the engineering schools will have to 
take their chances with the rest of the 
organization. There would be nothing 
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more fatal to their position in any 
organization than to set them apart 
as privileged characters entirely im- 
mune from the vicissitudes of financial 
difficulty. On the other hand I cannot 
imagine any railroad officer releasing 
a brilliant prospect without a struggle. 

For any codperative course to be 
effective the railroads might have to 
make some arrangement with the col- 
leges in connection with codperative 
education so that a boy once having 
started on his course can be assured 
that he would be able to complete it, 
but after he graduates he will have to 
rely on his own personal ability © 
hold his place in the sun. 

I sincerely hope that our committee 
of the American Railway Engineering 
Association will be able to present to 
the railroads, as a most important post- 
war contribution, some plan of codper- 
ation with the universities which will 
be of benefit to the universities and the 
railroads and, perhaps even more im- 
portant, of benefit to the boys them- 
selves. 











Patents and the Chemical Engineer * 


By ERASTUS S. ALLEN 
Patent Attorney 


In reviewing the growth of our 
country, I suppose everyone will admit 
that its growth has occurred under at 
least a fiction that it was free com- 
petition which was the incentive for 
men to put forth their best energies and 
efforts—that it was this freedom of 
opportunity to achieve the goals which 
represented success which caused, as 
far as our knowledge of history goes, 
this unapproached era of industrial 
growth and development. Men have 
thought pretty generally :. “the human 
being is naturally lazy and indolent— 
unless he has to work he won’t. Com- 
petition is therefore good.” Now 
whether competition is good or not, it 
is my thesis that, in an era of free 
competition, unified control of prices 
inevitably results in most industries. 
This same era has therefore been an 
era in which the wastefulness of price 
competition has been so apparent in 
most large industries that agreements 
to control it or practices having a 
like monopolistic result have naturally 
grown up. Adam Smith and John 
Stuart Mill, whose theories were 
thought to be almost definite laws, did 
not have opportunities to observe more 
than the initial phases of the results of 
free competition. They never had 
enough data to determine whether or 
not price control was a good thing. I 


* Presented at the 52nd annual meeting, 
S.P.E.E. (Chemical), Cincinnati, June 22-25, 
1944, 
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use the word “monopoly,” as we used 
to use the word “trusts,” to signify the 
private control of an industry, tending 
to keep those engaged in it on a profit 
basis and to dissuade others from 
entering it. It has been assumed that 
it is not a good thing. But whether 
this type of monopoly is good or bad= 
I am not prepared to debate—as long 
as I make my point that it is, according 
to my theory, the natural result of an 
era of free competition. 

When inter-connecting agreements, 
price fixing, and the like began to he 
ostracized because of an aggressive 
attorney general’s department under 
Theodore Roosevelt, corporations be 
gan to think of legal ways of affecting 
monopolies. They found in patentsa 
legal monopoly and a legal basis for 
price fixing and other controls of com 
petition. : 

A patent is a privilege given 
statute and grants a legal monopoly for 
seventeen years for the thing patented 
The basis for patents is Sec. 8, Artic 
1, of the Constitution of the Uni 
States: “Congress has power to pro- 
mote the progress of science and usef 
arts by securing for limited times to 
inventors the exclusive right to their 
respective discoveries.” 

For more than a hundred and fifty 
years our Supreme Courts have com 
sidered the monopoly granted by # 
patent a good thing—coinciding ith 
the generally accepted view that in the! 
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freely competitive field of originating 
new ideas it was right to grant this 
incentive to men to protect them in 
the exploiting of what they had con- 
tributed toward industrial progress. 
But it became apparent, after the 
trust busting phase of federal attack 
on our industrial progress had resulted 
in strict interpretation of the Anti- 
trust laws and prosecutions under 





re ust § them, that patents and the legal monop- 
ify the dlies granted by them were being used 
tending # t create this same monopolistic trend 
2 profit in industrial development about which 
+ from # there had been such a hue and cry, 
ed that the assumption being that it was a 
vhethet had thing. 
" bad=§ And so in its urge to placate the com- 
" long mon man in his inner resentment at 
-ording B the monotony of working at a machine 
t of ath init the resulting product of which 
machine had little to show as to his 
ments § contribution to it, the Supreme Court 
See: be in recent years began to think up more 
TeSSINEH and more ways to knock out the mo- 
= nopolistic possibilities of patent combi- 
) 


tations. In other words, patents have 
been considered by the Courts from the 
point of view of their social implica- 
tions. 

For a period of almost ten years in 
all but two cases for which there was 
some special reason, as I will explain 
later, as to one oi them, the Supreme 
Court has invalidated all patents which 
have come before it. This was on the 
general theory that patents, since they 
had been used to bring about combina- 
tions in industry, must themselves be 
bad things. 

The reasons given by the Court have 
often had nice theoretical explanations 
but most of the decisions have had 
behind them, I think, a hostility toward 
patents based on the belief that the 
owners of the patents had exceeded 
the bounds of the monopolies granted 
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under the patents. In other words, 
the patent laws had been used to create 
monopolies greater than the monopolies 
which the members of the Supreme’ 
Court thought were reasonable. There 
are a number of legal statutory defenses 
against suits on patents and the Su- - 
preme Court thought up some other 
ones which elaborated and expanded 
those defenses. 

You might wonder why the patent 
laws were not changed to avoid the 
so-called “evils.” Many changes were 
suggested but every time Congress 
thought it had its teeth in something 
that could be improved in the patent 
laws, there appeared at the hearings— 
not the large operators, but the little 
fellows who had established small busi- 
nesses based on patents. The truth 
is that the large industrial groups do 
not need patents to keep them in busi- 
ness. With them they are only a means 
to an end, but with the little fellow it 
is different. His business may depend 
entirely on his patent monopoly. Every 
time Congress prepared to limit the 
possibilities of the use of patents by 
large industrial groups it was the little 
fellow who was hit. And so Congress 
did nothing. But the Supreme Court 
took up the cudgel with renewed vigor. 

Judge Learned Hand—a circuit 
Judge in the Second Circuit, in a de- 
cision May, 1942 in Picard v. United 
Aircraft Corporation, 128 F. (2d) 
632—<clearly explained the judicial 
trend of the Supreme Court. He said: 
“We cannot, moreover, ignore the fact 
that the Supreme Court, whose word 
is final, has for a decade or more 
shown an increasing disposition to 
raise the standard of originality neces- 
sary for a patent. In this we recog- 
nize ‘a pronounced new doctrinal 
trend’ which it is our ‘duty’ cautiously 
to be sure, to follow—not to resist.” 
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Probably that man who has had the 

most influence in bringing patents into 
disrepute was Thurman Arnold. He 
‘was assistant attorney general and for 
a number of years he not only aided in 
the prosecution of all litigation against 
the owners of patents, but he spent a 
good part of his time making speeches 
against them. In a way he achieved 
the reputation of “patent buster” just 
as Theodore Roosevelt made a name 
for himself as “trust buster.” 

Thurman Arnold’s policy, as shown 
by a congressional investigation in con- 
nection with Arnold’s attack on the 
William Dzus patent on an aeroplane 
cowl fastener, became thoroughly aired 
in the newspapers and it was generally 
concluded that Mr. Arnold was so 
interested in theory that he too ob- 
viously overlooked facts. In answer 
to questions put to him by members 
of the Congressional Patent Committee 
as to whether certain facts were shown 
to be present in the particular case, 
Mr. Arnold said that he did not know 
whether certain facts existed or not, 
but that under the patent system they 
might very well exist. However, 
Senator Clark of Idaho showed that 
Arnold did not hesitate to confuse the 
possibility and the fact. He said: 


“Somewhere in this record Mr. Arnold 
reported that the Dzus fastener was the 
only fastener which the Army and Navy 
approved. That is not the fact. 

Mr. Kane: It is not the fact. 

Senator Clark: That is the nub of Mr. 
Arnold’s case.” 


Thurman Arnold was stirring up a 
lot of trouble asserting that what might 
be—had been. He has now been ele- 
vated to the bench of the Court of 
Appeals of the District of Columbia 
where he is writing decisions which 
reflect his attitude on patents. 
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I would like to quote from a recent § how 
decision of Judge Arnold because ¢§ 9% 





sums up his ideas about the evils of § ™ 
patents. The decision was in Pitts 9, § *™ 
Coe, 60 U.S.P.Q. 226, and involved anf 
invention in the research department Org: 
of the Teletype Company, a wholly § ontir 
owned subsidiary of Western Electric, § tion 
These ideas reflect with considerable § finds 
accuracy the trend of the reactionary § and 1 
element toward our established institu § are : 
tions such as patents. hayst 

“In other words, patents are not im Th 


tended as a reward for a highly skilled § Cour 
scientist who completes the final step m§ more 
a technique, standing on the shoulders off pat 
others who have gone before him. By& ccion 
the same token they are not intended a§ yy, 

. = a ly 
a reward for the collective achievement paten 
of a corporate research organization 
Today routine experimentation in th Oo 
great corporate laboratories can produce attach 
results beyond the imagination of twenty strued 
years ago. But such contributions gp al | 
industrial art are more often than nog™ ments 
the step by step progress of an entim§ In J 
group, not the achievement of an ind+™ Merco 
vidual. Such an advance is the produt fory i 
not of inventive ability but of the #I Patent 
nancial resources and organizing abilif had as 
of those who operate the laboratories iments 
The practice of requiring the expert em It 
ployees of research organizations to a ay 
sign in advance all their future patemp “S!Stec 
rights to the organization, itself refled had Sc 
the respective contributions of the off timself 


noe 









ganization and the individual to theej Mr. Ju: 
so-called inventions. The ‘inventor #% . 
paid only a salary, he gets no royalties, If Leed 
has no property rights in the improveg "* dec 
ments which he helps to create. FF the conc 
“To give patents for such routine & . 





perimentations on a vast scale is to 
the patent law to reward capital invest 
ment, and create monopolies for 
porate organizers instead of men of # 
ventive genius. 2 

“The corporate research laboratory | 
today has given us the greatest invél 
tion of modern times, the knowledge 
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PATENTS AND THE CHEMICAL ENGINEER 


Under a disorganized 


how to invent. 
system of invention a hundred men would 
hunt for the needle in the haystack, the 
prize going to the successful finder while 
the efforts of the others served only 


to scatter the hay in all directions. 
Organized invention has changed the 
entire process. Each man is given a sec- 
tion of the hay to search. The man who 
finds the needle shows no more ‘genius’ 
and no more ability than the others who 
are searching different portions of the 
haystack.” 


The general idea of the Supreme 
Court’s theory of confining more and 
more strictly the monopoly granted by 
a patent is well explained in its de- 
cision in the Masonite case decided in 
May 1942. I will quote it: “Since 
patents are priviliges restrictive of free 
economy rights which Congress has 
attached to them must be strictly con- 
strued so as not to derogate from gen- 
eral law beyond necessary require- 
ments of patent statute.” 

In January, 1944, in a decision in the 
Mercoid case, the doctrine of contribu- 
tory infringement was knocked out. 
Patent monopolies up until that time 
had as a basis for all working arrange- 
ments some reliance on this doctrine. 
It was assumed that any person who 


assisted another to infringe a patent 
had some measure of responsibility 
himself. 
Mr. Justice Douglas) said: 


The court (speaking through 


“Leeds & Catlin v. Victor” (that case 


mwas decided in 1909)—‘“is authority for 
the conclusion that he who sells an un- 
ine en Mtented part of a combination patent for 
“,, au se in the assembled machine may be 
B guilty of contributory infringement. 
gp Protection which the Court in that case 
Bcxtended to 

Which was an unpatented part of the 
imfatented phonograph, is in substance in- 
consistent with the view we have ex 

mtessed in this case. The rule of the 


The 


the phonograph record, 
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Leeds & Catlin case must no longer pre- 
vail.” 


This is one of the rare cases in our 
legal history where the Supreme Court 
has flatly reversed itself instead of 
drawing distinctions based on special 
facts. 

Had Congress changed the patent 
laws it could have outlined restrictions 
in the use of patents. The Supreme 
Court cannot do this in an open and 
direct way. What it does is to say: 
“You have used your patent in a way 
which conflicts with what we under- 
stand to be the laws controlling our 
system of free enterprise—you have 
tended to create a monopoly outside 
your patent grant; therefore your pat- 
ent cannot be enforced.” 

When you hear people argue that the 
Supreme Court cannot make laws that 
is a legal fiction. The effect is the 
same. For example, to hold a patent 
invalid is in effect the same as refusing 
to enforce it, which the Supreme Court 
has repeatedly done in recent years. 

There is in the various decisions of 
the Supreme Court in this recent Mer- , 
coid case an interesting revelation of 
the confusion which we lawyers must 
admit exists in our efforts to construe 
the law of patents. Justice Douglas 
wrote the opinion. Justice Roberts 
wrote a dissenting opinion. Justice 
Reed joined in Roberts’ dissent. 
Justice Frankfurter wrote a dissenting 
opinion. Justice Jackson also wrote 
a dissenting opinion and Justice Black 
wrote an assenting opinion dissenting 
with Justice Frankfurter. Justice 
Black explained the purpose of his 
decision as follows: “I find it neces- 
sary to add a few remarks in order that 
silence may not be understood as ac- 
quiescence in the views expressed in 
the dissenting opinion of Mr. Justice 
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Frankfurter.” Then he said: “It seems 
to me that the judicial error of dis- 
cussing abstract questions is slight 
compared to the error of interpreting 
legislative enactments on the basis of 
a court’s preconceived views on ‘morals 
and ethics.’ ” 

It seems regrettably to be the case 
that suits for protection of patents in 
the Supreme Court have degenerated 
into a forum for the airing of personal 
disagreements between certain of the 
Justices as to social trends, with the 
poor patent lost in the debate. 

Mr. Justice Black and three other 
‘members of the Court appear to be 
heart and soul “agin” patents. Mr. 
Justice Frankfurter appears to think 
the Supreme Court has gone far 
enough. He seems to be beginning to 
appreciate the conservative wisdom of 
a hundred and fifty years of judicial 
thought by our Supreme Courts on the 
subject of patents. 

In one of the latest decisions of the 
Supreme Court, Goodyear Tire v. Ray- 
O-Vac, decided Feb. 28, 1944, after the 
years of uniform hostility to patents, 
the Court has sustained a patent on 
putting a metal shell around a dry 
battery to prevent it from swelling— 
probably the most obvious non-inven- 
tive patent that had been before it for 
years. 

Mr. Justice Black, with whom Jus- 
tices Douglas, Murphy and Jackson 
concurred, said as to the invention: 


“Antiquarians tell us that the use of 
solid containers to hold liquids predated 
the dawn of written history.” 

“It is impossible for me to believe that 
Congress intended to grant monopoly 
privileges to persons who do no more 
than apply knowledge which has for cen- 
turies been the universal possession of all 
the earth’s people—even those of the most 
primitive civilians.” 
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With four judges still openly hostile 
to patents and four judges leaning 
toward a more conservative view, the 
ninth and newest, Judge Rutledge 
holds the balance of power. In the 
Ray-O-Vac case he seems to have been 



























won over by the more conservativey yw 
group. It is significant also, I think § 44. 
that the basis for the majority de eat 
cision in this recent Ray-O-Vac cage veloy 
is the social implications of the partion § ,..:, 
lar patent involved, rather than a com 7 
sideration of abstract questions of im o., 
ventive novelty over what had gone om 
before. dd 
I have dwelt in these few rematis what 
on the present trends in judicial begut 
cision as to patents because, after to kil 
a patent is worth no more than the of go 
force which enables it to be broagil Ou 
into effect. out 
There is no question but that our fade 
Courts, and also many other govemt I thoug 
mental personnel, are concerned mori jheir 
greatly with the social implications @§ j.. ¢, 
causes that come before them than they§ aroun 
are with the abstract rights which at§ 7, 
asserted and denied. This may beaB oyne, 
healthy trend. I do not attempt 0% yi), | 
take sides on this point, but it overlooks ihei, 1 
the fact that Courts are chiefly set @ subju 
to decide controversies which the pari faq 
ties cannot adjust for themselves, —— 





that our business and social activitié 
are based on what we suppose to} 
rules under which we may play f 
game. To have the referee decidé 
whether there has been offside play 
with the idea of punishing one side 
the other for reasons having nothing tt 
do with the particular decision, 

it tough for the football coach and @ 
players. 

But as to patents for inventions 
their ultimate protection, I persor 
have no great fear. Essentially thé 
are right from the point of view of ¢ 
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economic life and sound as bases for 
continued progress. What is and what 
js not invention is appropriately a mat- 
ter which should ultimately be decided 
by a contest in which both sides are 
represented. 

What we should do is continue to 
take out patents for inventions and 
continue to promote the industrial de- 
velopment of patented inventions by 
giving the patentee the sole right to do 
so, for a period of years. The Su- 
preme Court, starting fresh with what 
appears to have’ been an impossible 
standard of what is an invention or 
what is a valid patent, has, we think, 
begun to realize that they have started 
to kill the goose that has laid a number 
of golden eggs. 

‘Our clients have not ceased to take 
dut patents on meritorious advances 
made by them. We tell them al- 


though it would be hard to sustain 
their patents in the Courts, that this 


isa trend, and that it is bound to swing 
around because the trend is unsound. 
The day has probably passed when 
owners of patents can hedge themselves 
with protective contracts demanding of 
their licenses courses of business which 
subjugates them outside of the precise 
field occupied by the patent. A con- 
cern with a patent on-a new movie 
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projector can probably never more re- 
quire that it be used only with film 
obtained from a designated source, 
where the film is not patented of itself, 
nor can by any roundabuot ways ac- 
complish the same end. 

But this does not operate against 
free enterprise. Patents are a neces- 
sity for free enterprise because with- 
out them the small manufacturer has 
little chance in the competitive field 
against the large manufacturer. 

Thus the pendulum of interpretive 
decision. seems to’ be swinging back- 
ward so that now anything can happen. 
Is a horizon of the future where “any- 
thing can happen” necessarily a dark 
one? As far as patents are concerned, 
they have always been gambles. We 
merely have a new kind of roulette 
wheel on which we play them, and we 
patent lawyers are not quite as sure 
of the rules to be prescribed by the 
croupiers as the game is being played. 

It seems to me that to you men, 
most of whom are interested in the 
teaching of young people, there should 
be much satisfaction in a future where 
“anything can happen” and that for 
young people to be urged to strive 
toward the final objective of having 
something to say in what does happen 
is not an unworthy objective. 








Science or Transits 


By E. H. CAMERON 


Technical Publications Division, Jackson & Moreland, Engineers 


To maintain a sensible curricular 
balance between theory and practice 
lias always been the professor’s tough- 
est problem. He needs, and often re- 
quests, advice from engineers in the 
consulting offices and the field as he 
considers this problem. In the dis- 
cussion of the subject of postwar plans 
for Civil Engineering Education, I 
should therefore like to submit the fol- 
lowing points : 


Point One 


Engineering colleges cannot afford to 
allot time to instruction in the use of 
surveying instruments; such time is 
needed for science, particularly mathe- 
matics. 

I realize that ghosts of the past will 
rise to object to this statement: shades 
of early members of the Am. Soc. 
C. E., who proudly wore membership 
pins on which a surveyor’s level was 
engraved. Also, turning over in his 
grave—some folks might imagine— 
would be John A. Roebling, America’s 
greatest bridge engineer of the last 
century, the Chief Engineer of Brook- 
lyn Bridge. 

For wasn’t Roebling running a 
transit at the time of the accident that 
resulted in his death? If he thought it 
proper to make his own survey for the 
Brooklyn tower, while tremendous 
problems in its design and construction 
awaited his decision, surely he would 
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be the first to emphasize the importanee 
of good lines and grades, and the ne 
cessity of college training in such work, 
Or, would he? 

. Let us invite Roebling back to the 
land of the living, and, while agreeing 
that good surveys are essential, ask him 
whether he would take college time 
for instruction in this subject today, — 

So let us assume that ultra-efficient 
John A. Roebling has miraculously 
returned to us, after a celestial prein 
duction course in the vast advances if 
engineering knowledge that have been 
made since his death. When he a 
tains the position of Chief Engineer of 
today’s greatest bridge in the world 
will he engage personally in the sur 
veying operations required for its le 
cation? Will he again send his son 
to Rensselaer Polytechnic Institute, to 
spend time in acquiring dexterity in the 
use Of a transit and level? Rather, 
will he not say: 

“It is neither honest nor efficient 
to spend college time for such instruc 
tion! 

“God knows, this son of mine needs 
every hour available to absorb properly 
the tremendous volume of the know- 
edge of science, particularly mathe 
matics, that a 1945 engineer must know. 
Stick to your science, Professor ! 

“Transits and levels? There aft 
proficient instructors in the use of such 
apparatus in the secondary schools, 
and on every construction job.” 
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SCIENCE OR TRANSITS 


Point Two 


The colleges should make huge cuts 


} in the time now allotted to the teaching 


of drafting. 

Let’s ask John Roebling about this, 
too. But watch out! He was reputed 
to be a bitterly tough fighter when 
things got out of balance, endangering 
eficiency. Steer him clear of the acres 
of college drafting rooms, unless sci- 
ence laboratories have proportionately 
greater area. 

We marvel today at Roebling’s bril- 
liant use of the meager science of his 
day to attain results which men now 
respect, as they apply modern scientific 
methods to similar problems. View- 


ing the fascinating field of science, 
awaiting the exploration of his rein- 
carnated son at a modern Rensselaer, 
wouldn't 


the elder Roebling say: 
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“Some knowledge of drafting methods 
my son must get here. But not at the 
expense of instruction in science!” 

I wish that I might say that John A. 
Roebling would also deplore that too- 
common deficiency in engineering edu- 
cational schools: the lack of successful 
results in the teaching of English. 
But Roebling was poor in English, too. 
His reports make fascinating reading, 
true; but this is in spite of their poor 
composition. In fairness to him, we 
must remember that English was not 
Roebling’s native tongue. 


Point Three 


Somehow the colleges must find time 
to teach the boys how to express them- 
selves properly. Near the top of the 
postwar curriculum of engineering ‘col- 
leges should be the subject of English. 








On the Derivation. of Certain Formulas* 


By NEIL LITTLE 


Assistant Professor of Engineering Mechanics, Purdue University 


In most texts, and I presume in 
most classes, the derivation of the 
formula for the relation between 
bending moment at a section of a 
beam and the shear at that section, 
follow essentially the following pat- 
tern. An element of the beam, of 
differential length, is taken as a free 
body, a moment equation about one 
end. of the element is .written and 
eventually there results, some such 
equation as 


w(dx)? 


dM = Vdx— 


2 
¢ is then dropped be- 


cause it is ‘a differential of higher 
order” or it “is very small and can be 
neglected,’ or something to that 
effect. 

The present author feels that this is 
psychologically bad. A knowledge of 
differentials in general, and order of 
differentials in particular is not part 
and parcel of the understanding of the 
sophomore or junior engineering stu- 
dent. So the student doesn’t under- 
stand, he knows that he doesn’t 
understand, the teacher knows that he 
doesn’t understand and the student 
knows that the teacher knows that he 
doesn’t understand. I don’t believe 


The term wide 


* Presented at the 52nd annual meeting 
S.P.E.E. (Mechanics), Cincinnati, June 22- 
25, 1944. 


I need elaborate on the psychology of 
such a situation, or of going ahead 
with a derivation under such circum. 
stances. 

I should like to propose this varia 
tion. Use Ax and AM instead of & 
and dM, where Ax and AM have the 


customary meanings as used in th® ; 


Calculus. We then arrive at the 


equation 
w(Ax)? 


ie 
AM=VA 5} 


Divide by Ax, 


AM _ V w(Ax) 
ax ; 
Let Ax approach zero as a limit, 


AM , 
which case yrs approaches the derive 


tive of M with respect to x (y 
w(As) 


definition of the derivative) and Fr 


approaches zero. Hence we nail 


dM a 
dx 


This method uses only the 
basic and fundamental ideas of t 
Calculus. If there are things in hen 
that the student does not understé 
or cannot remember then one migi 
easily argue that it is high time 
came to an understanding of them 
recalled them. 
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ON THE DERIVATION OF CERTAIN FORMULAS 


The method is applicable to any 
derivation in which a differeritial ele- 
ment is being used. Two such deriva- 
tions that come to mind are those for 


T 
belt friction — =e/> and the normal 
2 
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acceleration of a point in curvilinear 


v 
motion, dn=—. In both of these a 


more sound psychological situation . 
can be created by using a method 
similar to the one above. 
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Technology As Action and Science* 


By NICHOLAS M. OBOUKHOFF 


Research Professor, Oklahoma Agricultural and M echanical C ollege 


1. COMPOSITE CHARACTER OF 
TECHNOLOGICAL SCIENCE 


Since one of the main purposes of 
this paper is to find the place which 
the science of technology occupies 
among other sciences, it would not 
be amiss to begin with the character- 
istics of the former and its relations to 
the latter. The boundaries are not 
sharply defined: they rather constitute 
marginal fields with overlappings and 
interpenetrations on both sides: the 
one where technological science borders 
on the physical group and the other 
where it comes in contact with social 
disciplines. Indulging in imagery, 
one might say that the science of tech- 
nology originates at a calm and serene 
altitude, springing, as it were, from 
the pure sources of physical science; 
then it flows down fertile valleys of its 
own heritage and finally empties itself 
into a turbulent and stormy sea of 
human social life. 

Since technology considered as ac- 
tion is a complex of different com- 
ponents, in other words, of many func- 
tions (technical, social, economic, etc.), 
it extends from a strictly technical 
sphere into a realm of social relations. 


* This paper is the recently revised abstract 
of the one read by Nicholas M. Oboukhoff 
before the Fifth International Congress for 
the Unity of Science held September 3-9, 
1939, at Harvard University, under the title 
“Empirico-Logical and Teleological Factors 


in Engineering.” 
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A science and an education pertaini 
to this expanded field should logically 
and adequately be of the same scope 
and range to comprise all those func 
tions and serve as their rational or 
reasonable foundation. 

Science of technology as a complex 
of knowledges underlying manifold 
technological activities is heterogeneous 
or, rather, should be such, but its social 
component has not yet been sufficiently 
recognized and developed. Likewise, 
technological education is, with a few 
exceptions, under a spell of traditional 
tenets which recognize physical science 
as the sole factor in shaping its founda 
tions. 

Living realities call for a widening 
of the field of technological science in 
accordance with the criterion set 
by a complex of technological fur 
tions. This synoptic view is forcibly 
suggested by actualities of technolog) 
viewed as action and implies that som 
kind of balance between the maximum 
technical efficiency, on the one side 
and economic and other social requite 
ments, on the other, is aimed at and 
somehow practically established. I 


. order that this delicate function d 


balancing should be performed 
consciously and conscientiously as iti 
possible and therefore adequately 
at least approaching adequacy—not 
an outcome of conflicts between set 
articulate group psychologies—know 
edge of technology should also inclutt 
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TECHNOLOGY AS ACTION AND SCIENCE 


familiarity with socio-economic factors 
of modern society, its functions, trends 
and movements. 

It would be in agreement with facts 
to state that practical and even pur- 
posive theoretical attempts have been 
made and sustained, with some amount 
of success, to rationalize technology 
from a standpoint of more satisfactory 
social relations within its realm—soci- 
ology supplying incidentally one com- 
ponent of the efforts. The writer is 
aware that, for example, Cooley’s 
theory of “primary groups” has been 
given an industrial turn and consis- 
tently applied to improve social rela- 
tions as between employers and em- 
ployees while others have made use 
of the ideas advanced by Sidney and 
Beatrice Webb in their work, “In- 
dustrial Democracy,” and have achieved 
the same purpose. The origin of “In- 
dustrial Sociology” as a new discipline 
arising from codperative efforts of 
engineers, sociologists and economists 
is visualized. It is contemplated as a 
coordination of the corresponding com- 
ponents of knowledge mutually in- 


fluencing and affecting each of these 
fields. 


It is admitted that this is 
rather a vision; yet the signs of the 
time point in the direction of its real- 
zation. 

Through technological applications, 


hnolog: 
at 
1ximum§ physical science is given an additional 


social significance and recognition while 
more practical weight ‘is eventually 
imparted to social science. Also a 
stronger demand for more ¢xact meth- 


ods can hardly fail to affect social 


ned af Sciences as they are attracted and to 
as itis} an extent drawn into the field of tech- 
ely—af nology. Thus the science of technology 
—not a§ becomes another link between physical 


n sem 
-knowt 
inclu 





and'social disciplines contributing to a 
firmer cohesion and stronger unity of 
Science. 
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It is thought that the following di- 
gression would be conducive to the 
clarification of the foregoing paragraph. 

Toward the end of the 19th century 
the development of science has shown . 
the additional process, then in its in- 
cipient stage, but in full swing in the 
20th century: There have appeared 
new disciplines whose structure has 
been composite or synthetic covering 
two or even more different fields of 
knowledge previously considered as 
separated by sharp lines of demarcation, 
but which have now become objects of 
mutual correlation and deeper inter- 
penetration. Let us mention and 
slightly analyze some of them: 

Geography, for instance, presents the 
aspects of both physical and social 
science; as the former, it is grounded 
in geodesy, geology, paleontology, 
ecology, etc., while, as the latter, it 
has its foundation in anthropology, 
ethnology, economics, history, etc. In 
this connection Elysée Reclus should 
be remembered as the greatest geog- 
rapher of the second half of the 19th 
century who had started the science 
of geography on the road to a synthesis 
and cohesion of its multifarious com- 
ponents. 

Physical chemistry, already in ex- 
istence in the later years of the 19th 
century, has, since the advent of the 
quantum theory, reached the stage of 
mutual interpenetration of physics and 
chemistry that compels some philos- 
ophers of science to consider them as 
one single discipline. 

The creation of biochemistry and 
biophysics is one of the recent achieve- 
ments in this movement towards. a 
closer cohesion of science: biology, on 
the one side, and chemistry and physics 
respectively, on the other, have been 
tied up to form two new disciplines of 
synthetic character. Both are impor- 
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tant in the study of the biological zone 
of the atmosphere. 

Also ecology is now becoming a 
discipline where biology and sociology 
are destined to establish some kind of 
mutual association, with the concept 
of environment being extended to in- 
clude society or its elements and man. 

These examples exhibit the chain 
unity of science in the sense that the 
mentioned disciplines function as links 
and bridge over the.sharp lines of de- 
marcation which the older classifica- 
tions of sciences assumed to exist be- 
tween them as, for instance, in Comte’s 
doctrine of their mutual irreducibility. 

The philosophy of the unity of 
science has many aspects. As early as 
the beginning of the 19th century 
Claude Henri Saint-Simon had _ al- 
ready realized their importance and 
with unrelaxed persistence turned them 
over and over again in his mind.* 

It is hoped that the introduction of 
a consideration based on the writer’s 
proposition about the presence of the 
chain characteristic in the relations 
between sciences would, in some degree, 
strengthen the doctrine of the unity of 
science itself. 


2. Factors OF VALUE AND PURPOSE 
IN TECHNOLOGY 


Taking up the matter. in a more con- 
crete sense, and also from a standpoint 
of worth, one can see how strictly 
technological values such as maximum 
efficiency of operation, excellence in 
achieving new technical results, etc., 
are confronted with economic values 
of small expense, of most economic’ 


* Nicholas M. Oboukhoff, Relation of 
Technology to Humanism in Goethe's 
“Faust” and in the works of Saint-Simon; 
pp. 658-663. The Journal of Engineering 
Education, Vol. 34, No. 10, June 1944.” 
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design and operation, best competitive 
price of a commodity, worth of former 
investments, etc. These heterogeneous 
values are often in conflict with each 
other, so that technology has for its 
task to work out a compromise to estab- 
lish a balance and coordinate them, 
Another example of conflicting values 
may arise in a form involving prob 
lems of the value of an individual, of his 
dignity, safety, health, comfort, and 
conveniences, versus either techno- 
logical values or economic interests or 
both. As an outcome of this situation, 
we have safety and health regulations, 
ordinances, laws, etc., and also the or- 
igin of a new discipline of safety engi- 
neering together with sanitary engi- 
neering. Sometimes it occurs that the 
more urgent value of a nation interferes 
with technology as in the case of na- 
tional defense. Also, technology may 
be affected by social conflicts when 
group values (interests) oppose each 
other, as in the case of capital and 
labor relations. Relations of value 
influence technology in a large way, 
so that social axiology is of a practical 
importance. 

Regarded as action, technology has 
its main objectives and goals in the 
maintenance, development, expansion 
and betterment of material culture of 
society in so far as physical things or 
objects and technological operations, 
such as extracting, raising, growing, 
manufacturing, assembling, testing, 
transferring, arranging, building, ete, 
are concerned. If it is also specified 
that material culture should be con- 
sidered, understood and estimated from 
a standpoint of contemporary society} 
a social character of present day tech 
nology with its potentialities, actualities 
and commitments appears and looms 
much more impressive and important 
than a mere logical interpretation of the 
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concept of material culture would sug- 


gest. 
3. Emprrico-LociIcAL FAcTors 
IN TECHNOLOGY 


Great achievements of science come 
up first as basic foundations on which 
an edifice of engineering has been 
erected; mathematics and _ physical 
siences are usually understood to be 
chief contributors to a success of tech- 
nology. Hopeful expectations recently 
aroused in the minds of progressive 
engineers by quantum and wave me- 
chanics, by electronics, as well as tensor 
analysis, are wholly justifiable in view 
of successful attempts at their appli- 
cations in technology. It is a matter of 
fact and common knowledge that the 
familiar deductive, inductive and em- 
pirical methods have been used in ex- 
tending scientific results into the field 
of technology. Yet that is only one 
partofthe story. It would be erroneous 
and unfair to belittle the role played 
by technology in the common creative 
function performed by technology and 
science together. Both have their dis- 
tinctive main functions equally im- 
portant and mutually nonreplaceable ; 
one is naturalistic, another social. 

It is easy to see that technology 
transfers, so to speak, natural phe- 
nomena discovered and investigated by 
science into the realm of society; it 
socializes nature. An adaptation of 
natural phenomena to social environ- 
ment is in itself an important task; tt 
is substantially supplemented by mak- 
ing them socially usable and useful in 
amore or less permanent way. This 
implies that special apparatus and in- 
stallations have to be worked out in 
conjunction with economic and other 
social requirements as explained in 
sections 1 and 2. Problems of size and 
scale, form and shape, of mass produc- 
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tion, and mass operation, those of 
steadiness and reliability, sturdiness 
and safety, economy, ruggedness and 
permanency, etc., become vexed ques- 
tions all the more that they require 
solutions in their entirety and also in 
their relations to each other. The 
science of technology is as much syn- 
thetic as it is analytic. 

Technology is not a mere “particu- 
larization” of general principles and 
propositions found or established by 
exact science; it is not a mere ap- 
pendant to it, whose problems are just 
“matter of course” trivialities. Tech- 
nology possesses creative synthetic 
power of its own, as it has tasks of its 
own, too. Years, even decades, usually 
elapse after the enunciation of a scien- 
tific naturalistic proposition before its 
materialization in the midst of society 
takes place. The principles of electro- 
magnetism and electrodynamics were 
discovered and established by science in 
the first half of the nineteenth century, 
but it took decades to make them so- 
cially usable and useful and the credit 
goes primarily to technology. Creative 
speculative investigations by Maxwell, 
and no less ingenious experimentations 
by Hertz, in the second half of the nine- 
teenth century laid a basis for the 
science of electromagnetic waves, but 
the creative work of its application and 
adaptation to social uses was brought 
to completion by Marconi and his fore- 
runners—Branly, Lodge, Popoff and 
Tesla * not earlier than the first years 
of the twentieth century. The list of 
similar examples could be made as 
long as one would desire it to be. 

Indeed, the road of technology is 
arduous and adventurous all the more 
that science even now does not supply 
technology with theoretical and ex- 


* The order is alphabetical, 
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perimental methods for solving all of 
its technical problems. ° Science itself 


is not omniscient. Then technology 
has to start on its own and try to 
solve a problem or problems by any 
means. The difference is this: science 
can wait for solutions of vexed prob- 
lems, but technology cannot often af- 
ford to step aside and say: “Let us 
wait”; it often has to do something 
about a problem or problems in some 
manner. Then a synthetic judgment, 
plausible proposition, postulation, in- 
tuition, common sense, etc., whatever 
it may be termed, is of specific help to 
technology in all its phases: technical, 
economic and social, in general, as well 
_ as in synthesizing effects of different 
factors as suggested in the foregoing. 
After having made a survey of all— 
if possible—data, facts, and considera- 
tions, with anticipated circumstances in 
view, an apparently most probable con- 
clusion is reached or a plausible propo- 
sition is formed to be subsequently 
tested and verified by deduction, ex- 
perimentation, practical experience and 
common sense. If the same procedure 
is repeated several or many times to 
find an optimum or even better solu- 
tion, it can be termed a method of suc- 
cessive approximations. Sometimes a 
group of plausible propositions is as- 
sumed and verified. Uncertainty in- 
volved is estimated and then taken care 
of by “margin or factor of safety,” 
which means that a structure, appara- 
tus, installation, etc., should be de- 
signed, built or manufactured stronger, 
more efficient, safer than actual opera- 
tion and service would require it to be. 
In addition to the method of synthetic 
judgments or plausible propositions, 
also that of empirical correlations be- 
tween serial magnitudes is widely and 
efficiently used in technology. It is 
significant that those methods were 
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primarily proposed by John Stuaq lackir 
Mill for use in the realm of “moral” test. 
(social) sciences. : 

The implications are not of a nature 
to cast a shadow on the science of tech. 
nology. On the contrary, it possesses 
powerful means for the verification ¢ 
anticipated conclusions and propos 
tions, on the one hand, and the com 
struction of correlations between serial 
magnitudes, on the other. It is a 
ordered and extremely _ self-critical 
knowledge obtained by means of spe 
cially organized technique: mental and 
material. Technology is a science it 
its own birthright. 
















4. EpmisTEMOLOGICAL IMPLICATIONS 
IN TECHNOLOGY 





Two opposite poles in a variety d 
epistemological doctrines stand out % 
the extremes: The Platonic structured 
knowledge built primarily on the prin 
ciples of generality, stability, perm: 
nence—the doctrine of ideas, on the one 
hand, and the pragmatic standpoint 
with its emphasis on the perceptional 
concrete, particular and individual—th 
radical empiricism of William Jamej 
and the “Grammar of Science” of Karl 
Pearson, on the other. 

In its less original, but never-the- 
very important part, the science @ 
technology uses and applies general 
laws, propositions, postulates, hypoth 
eses borrowed from physical ani 
social sciences. There the univ 
reigns supreme. Yet, where and whi 
technology starts on its own becats 
other sciences are not in a position 
obtain and convey all necessary kno 
edge, as explained before, its pragmuati 
nature becomes obvious, to the exter 
that synthetic judgments and empiric 
correlation are sometimes no more 
pragmatic beliefs, especially if adequi 
empirical material or time or both 
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lacking to put judgments to a thorough 
test. Technology boldly invades the 
fields unexplored or not sufficiently 
explored by other sciences, and, in so 
doing, it is fully justified for develop- 
ment would be sluggish or even ar- 
rested if technology had to wait for 
a accumulation of adequate data in 
urgent cases. Of course it is realized 
that a penalty for this daring may ap- 
par in a form of wider margin of 
safety and higher costs while the prin- 
ciple of “unavoidable necessity” (force 
majeure) intereferes in and with tech- 
nology in a large way. This prag- 
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matic aspect of technology is as im- 
portant as one based on fundamental 
sciences. Technology in a broad sense 
is a science for and of action, which 
implies considerations of value no less 
than of knowledge. 

The epistemological dualism in tech- 
nological science can hardly be denied. 
Technology appears as a scientific edi- 
fice built in two different styles: Pla- 
tonic and Pragmatic. It may lack 
epistemological elegance; yet it is and 
will be proficient and efficient because 
of this dualism—at least at the present 
time and in the near future. 











Scores of the friends of Professor 
Dugald C. Jackson, head of the Elec- 
trical Engineering Department at 
M.I.T. from 1907 to 1935, gathered at 
the Engineers Club in the evening of 
February 13 to celebrate the eightieth 
anniversary of his birth. After a social 
half-hour in the Library, the company 
filled the Assembly Hall at the birth- 
day banquet. The speakers included 
President Compton, who presided; 
Dean Barker of Columbia University ; 
President Sah of the National Univer- 
sity of Amoy, China; Dean Moreland, 
Professor Hazen, and Professor C. E. 
Tucker. Mr. Gerard Swope and Dr. 
Frank B. Jewett, on the original list 
of speakers, were not able to attend. 
174 letters of greeting and appreciation 
were received. 

In his opening remarks President 
Compton compared the meeting to a 
family gathering of old friends and 
complimented Mrs. Jackson for the 


*Taken from March 1945 issue of The 
Technology Review. 


Assott, Witton R:, Assistant Professor of 
Electrical Engineering, Iowa State Col- 
lege, Ames, Iowa. J. D. Ryder, J. E. 
Dean. 

Horscn, Atrrep C., Vice-President, Pit- 
man Publishing Co., 2 West 45th St., New 
York 10, N. Y. R. F. Neale, Alexander 
Klemin. 

Lanoper, L. C., Chairman, Dept. of Indus- 
trial Engineering, General Motors Insti- 
tute, Flint, Mich. C. A. Brown, R. H. 
Spahr. 

Lay1nc, Frank R., Chief Engineer, - Bes- 
semer and Lake Erie Co., Greenville, Pa. 

. J. B. Babcock, R. B. Kittredge. 

Lonc, Epwarp L., Assistant in Physics, 














Birthday of an Octogenarian * 


New Members 
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contributions she had made to the social 
life of the Institute. He expressed 
the belief that Professor Jackson had 
discovered the fountain of youth and 
had continued after retirement to do 
the things he wanted to do and which 
he had done all his life. He charac 
terized Dr. Jackson as a man of con 
structive ideas and progressive vision, 

In his response Professor Jackson 
parried the various eulogies applied’ to 
him throughout the evening by quot 
ing an observation of Josh Billings that 
“Flattery is like Cologne water which 
one smells of and enjoys but does not 
swallow.” He expressed his apprecia- 
tion of the individual comments of all 
the speakers, especially the idea that 
the successful engineering educator 
must be at once a teacher and a prac 
tising engineer. He said that he was 
particularly pleased that Mrs. Jackson 
had received her share of the greetings, 
and in terms of Wordsworth referred 
to her as “The sweetest thing that ever 
grew beside a human door.” 


Rensselaer Polytechnic Inst., Troy, N. ¥. 
G. K. Palsgrove, R. A. Wyant. 

NEALE, Russett F., President, Pitman Pub 
lishing Co., 2 West 45th St., New York 
10, N. Y. E. E. Booher, Alexander 
Klemin. 

Raver, Louis T., Director and Professor d 


































Electrical Engineering, Illinois Institute 
Technology, Chicago, Ill. L. E. Grinter, 
H. T. Heald. 

White, Joun F., Director of Admissions 
Coérdinator of Veterans, Illinois Instit 
of Technology, Chicago, Ill. L. E. Grinte 
H. T. Heald. 

Winne, Harry A., Vice President, General 
Electric Co., Schenectady, N. Y. A. 
Stevenson, E. S. Lee. 
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Guide to the Evaluation of Educational Experiences 
in the Armed Services 


The American Council on Education 
has just completed a study of training 
and experience in the armed services. 
This report, Guide to the Evaluation 
of Educational Experiences in the 
Armed Services, is issued in loose-leaf 
form suitable for binding in a standard 
6x9 folder. The handbook contains 
various types of information of assist- 
ance to school and college administra- 
tors in the evaluation of training and 
experience in the armed services such 
as, 1, outlines of the services of the 
U. S. Armed Forces Institute; 2, 


recommendations as to the unit value 
of high school correspondence courses 
offered by the Institute; 3, interpreta- 
tion summaries of the examination re- 
sults furnished by the Institute; 4, 
sample procedures with reference to 
academic credit for service adopted by 
various types of institutions; and 5, 
outlines of and recommendations con- 
cerning the wide variety of service 
courses and service schools. The 
handbook may be secured from G. P. 
Tuttle, 363 Administration Building, 
W., Urbana, IIl.; price $3.00. 


Engineers’ Council for Professional Development 


Vocational guidance aid to returning 
veterans who may look to engineering 
a a peacetime career and announce- 
ment of a plan for accrediting educa- 
tional programs of the technical insti- 
tute type are among the current 
activities noted in the Twelfth Annual 
Report. ‘ 

According to the report of the Com- 
mittee on Student Selection and Guid- 
ance, “to serve these veterans ade- 
quately will require all the facilities at 
our command and will involve a con- 
siderable expansion of our subcom- 
mittee structure... . Veterans are 
gravitating naturally to facilities exist- 
ent in their own localities. . . . Guid- 
ance, particularly of an informational 


character, should be made available to 
high-school principals and guidance 
officers. Informational material should 
be given concerning the profession, the 
requirements and responsibilities, col- 
leges and Veterans Administration 
centers where engineering tests are 
given, and a list of local subcommittees 
of this committee. . . . A pilot survey 
of some two hundred schools in New 
York State and several in Canada 
reveals that these schools need and 
want this information. The fact that 
there are 25,000 high schools in the 
United States and 2,000 in Canada 
gives an idea of the scope of the 
problem. 

The measurement and guidance proj- 
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ect of the committee which is being 


carried on under the direction of the 
Carnegie Foundation for the Advance- 
ment of Teaching, is directed to the 
development of a battery of tests to 
aid the proper selection of students 
for engineering. During the first year 
of operation of the project eleven col- 
leges of engineering coOperated in the 
work. Fifteen institutions in the 
United States and Canada have evi- 
denced interest, and their inclusion in 
the projects awaits official sanction of 
the Advisory Committee. It is planned 
to extend the services offered by the 
project, as the Carnegie Foundation 
feels that the tests are now sufficiently 
developed to warrant a considerably 
wider application. 

Accreditation of the curricula of 
engineering colleges in the United 
States, which has been the major ac- 
tivity of the Committee on Engineering 
Schools for many years, was held to 
a minimum last year because “the 
committee believes that engineering 
colleges cannot be fairly judged while 
operating under war conditions.” 

The Subcommittee on Technical In- 
stitutes completed an inclusive study 
of the present status of education of 
the technical-institute type in April, 
1944, and a new subcommittee has been 
appointed to bridge over the war period 
and to formulate plams for accrediting 





ENGINEERS’ COUNCIL FOR PROFESSIONAL DEVELOPMENT 


educational programs of the technical- 
institute type. 
A revised “Reading List for Junior 
Engineers” was a significant contribu. 
tion of the Committee on Professional 
Training during the year. 
Principal developments during the 
year affecting employment conditions 
of engineers in the United States and 
Canada are covered in a’ report of a 
special committee. 
What E.C.P.D. can do to make the 
program of professional development 
more effective and what the constituent 
organizations did during the year to 
ward furthering the objectives of 
E.C.P.D. are covered in brief reports 
submitted by representatives of these 
organizations. 
The objectives of E.C.P.D. are to 
coordinate and promote efforts to 
attain higher standards of education 
and practice, greater solidarity of the 
engineering profession, and greater 
effectiveness in dealing with technical, 
economic, and social problems. 
The headquarters of E.C.P.D. are 
maintained in the Engineering So 
cieties Building, 25-33 West 39th 
Street, New York 18, N. Y. Copies 
of the Twelfth Annual Report may be 
obtained by addressing the Secretary, 
R. L. Sackett, or The Engineering 
Institute of Canada, 2050 Mansfield 
Street, Montreal 2, Canada. 
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Necrology 


HARRY FREDERICK BEN- 
NETT, District Engineer of the De- 
partment of Public Works of Canada 
at London, Ontario, died suddenly on 
January 31, 1945. He was born May 
6, 1888, at Saint John, New Bruns- 
wick, and graduated from the Uni- 
versity of New Brunswick in 1908 with 
the degree of B.Sc. in Civil Engi- 
neering, the Ketchum Silver Medal and 
the Fredericton City Gold Medal. In 
the same year he entered the Canadian 
public service as an Assistant Engineer 
with the Department of Public Works 
of Canada at Saint John, N. B. In 
1924 he went to the Halifax District 
as Senior Assistant Engineer. In 1930 
he was promoted to the position of 
District Engineer at Sault Ste. Marie, 
Ontario, and in 1936 he became Dis- 
trict Engineer of the larger district at 
London, Ontario, where he remained 
until his death. During the lst World 
War he served overseas with the 9th 
Overseas Siege Battery, and the 48th 
Howitzer Battery, 2nd Brigade, C.F.A. 
He was a very active member of the 
Engineering Institute of Canada, serv- 
ing as Councillor in 1930, and since 
1939 as Chairman of the ‘Committee on 
the Training and Welfare of the Young 
Engineer. Representing the Engineer- 
ing Institute, he served also on the 
Committee on Student Selection and 
Guidance of the Engineers’ Council for 
Professional Development at New 
York. He was also a member of the 
Associations of Professional Engineers 
in the Provinces of New Brunswick, 


Nova Scotia and Ontario. Because of 
his great interest in the advancement 
of engineering education he became a 
member of the S.P.E.E. in April, 1940. 


HENRY J. KESNER, Professor of 
Civil Engineering at the University of 
Nebraska, died in Lincoln on Feb- 
ruary 10, 1945. 

Mr. Kesner was born in Ontario, 
Canada in 1883. He received degrees 
of B.A., B.S. in C.E., and the C.E. de- 
gree from the University of Colorado 
in 1905, 1907, and 1911, respectively. 
His professional experience consisted 
of an intermingling of the activities of 
student, teacher and practitioner in the 
broad fields of Civil Engineering. His _ 
particular interest, however, was in the 
field of structural engineering. He 
taught successively at the University of 
Minnesota, University of California, 
Purdue University, Armour Institute 
of Technology, and at the University of 
Nebraska from 1923 to the date of his 
death. 

He was responsible for the design 
of many bridges in Indiana, Colorado 
and Illinois. His contributions to the 
technical papers of the American So- 
ciety of Civil Engineers, and engineer- 
ing Journals were many and varied. 
He had membership in American So- 
ciety of Civil Engineers, Society for 
Promotion of Engineering Education, 
Phi Beta Kappa, Sigma Xi, Tau Beta 
Pi, Theta Tau, and Sigma Tau. His 
strength in teaching was of the very 
highest order. 
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Mechanical Engineering Division 


The launching of a Heat Power 
News and Views is a new step for the 
Heat Power and Mechanical Labora- 
tory Sections of the Mechanical Engi- 
neering Division of the Society for the 
Promotion of Engineering Education. 
Its value and success will depend to a 
large extent upon the interest and ac- 
tivity of the members of the Society 
engaged in teaching Heat Power sub- 
jects. 

The publication should serve a very 
useful purpose. Short topics which do 
not warrant presentation as a paper at 
the Annual Meeting can be brought to 
the attention of interested members 
through the publication. New course 


material, new methods of presenting 
old ideas or difficult topics, may be 
presented. New experiments or acqui- 
sition of new laboratory equipment 
should be suitable subjects to publish. 
Acquisition of the latest charts, tables 
and diagrams can be facilitated by an- 





nouncements in the publication. 


Many 
other worth-while contributions can be 
rendered through the pages of the 


publication. It is the hope that many 
will contribute articles, notices, prob 
lems, etc., from time to time, whether 
they be short or long. 
The Mechanical Engineering Divi 
sion is fortunate in having Professor 
E. N. Kemler of Purdue University 
accept the responsibility of editing and 
publishing the publication. Professor 
Kemler always accomplishes a_ well 
done job and we can count. on the 
Heat Power News and Views being a 
success under his guidance. 
It is not asking too much of inter 
ested members of the Mechanical Engi- 
neering Division to contribute to the 
pages of the Heat Power News and 
Views. 
F. L. ScHwartTz, 
Chairman, Heat Power Committee, 
S.P.EE 
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College Notes 


Colorado School of Mines.—Dur- 
ing the 1945 spring term the intensive 
course in English is being offered for 
the second time. This course requires 
eight hours a day for fifteen weeks and 
precedes the foreign students’ enroll- 
ment in the engineering curricula at 
the School of Mines. Research and 
development of the program began 
nearly two years ago under the direc- 
tion of Professor H. M. Crain. Meth- 
ods used include those devised by the 
Army, the Navy, and other agencies, 
as well as new techniques which are 
the result of experimentation at the 
Colorado School of Mines. Visual 
equipment, including still projection 
and motion pictures, and sound re- 
producing equipment, both disk. and 
magnetic wire recorders, are used 
throughout the course. The first offer- 
ing of the course was in the summer of 
1944. The present offering will be 
repeated in the 1945 Summer Session, 
and, thereafter, the course will be 
offered only in the summer. Professor 
Leo Jason, of the Department of 
Modern Languages, and Professor E. 
G. Fisher, of the Department of Eng- 
lish, are collaborating ‘in the research 
and organization of the course and are 
supervising instruction. 

The war-accelerated program of 
three terms a year has been discon- 
tinued. The Summer Session for 1945, 
followed by the two regular semesters, 
has been resumed. With the return 
to the normal Summer Session six 
weeks, beginning May 28 and ending 
July 7, will be devoted to full-time 


field courses in mining, geology, petro- 
leum production and plane surveying, 
and full-time laboratory courses in 
hydrometallurgy and petroleum re- 
fining, followed by a nine-week engi- 
neering summer session offering a full 
program of freshman, sophomore, and 
junior engineering subjects. 


University of Rochester.—Lieut. 
Col. John H. Belknap, at present with 
the Army Air Forces in Washington, 
has been appointed chairman of the 
newly established Division of Engi- 
neering. Col. Belknap will occupy the 
Yates Professorship of Engineering. 
He will also serve as Professor of Elec- 
trical Engineering. Under the new 
Division of Engineering, a four-year 
course in electrical engineering will be 
introduced in addition to the present 
aceredited programs in chemical and 
mechanical engineering. : 


A Foundation for Industrial Re- 
search has been established at the 
University of Wichita as the result 
of $450,000 contributed by local busi- 
ness and industry. Started by volun- 
tary subscriptions of $100,000 each 
from Beech Aircraft Corporation and 
Cessna Aircraft Company, the fund is 
expected to reach the half million mark 
soon. The program calls for expendi- 
ture of the original fund within the next 
ten years, thus providing a substantial 
annual sum which will be used in the 
rain to supplement the present re- 
search staff and to improve laboratory 
facilities. 
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As President W. M. Jardine points 
out, Wichita is one of the nation’s vital 
war production areas and following 
the war will face the huge task of 
maintaining employment in its re- 
adjustment to peace-time economy. 
Many sub-contractors and _ scientific 
men who came to the city to engage 
in war work wish to remain—some 
to carry on with industries already 
established and others to engage in 
néw fields of enterprise. Many prob- 
lems involving industrial research have 
arisen in these industries. The pri- 
mary purpose of the Foundation is to 
maintain facilities and personnel for 
research and testing work in this con- 
nection. 

Applied and pure research will be 
conducted in aeronautics, engineering, 
agriculture, chemistry, physics, geol- 


COLLEGE NOTES 


ogy, petroleum, and marketing anal- 


ysis and outlets. Fellowships and 
scholarshpis will be established whereby 
outstanding students may engage in 
graduate study pertinent to the work 
of the Foundation. Research on prob- 
lems submitted to the Foundation will 
be undertaken for industrial firms at 
their expense, with all results being 
turned over to the requesting concern, 

President Jardine views the Foun- 
dation for Industrial Research as a 
step forward in integrated education— 
codperation between business, industry 
and the University. Management of 
the Foundation is vested in a nine-man 
Board of Governors appointed by the 
Board of Regents; six from industry, 
two from the Board of Regents, and the 
President of the University who is 


automatically a member. 
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A Reply from Industry to the Colleges* 


By M. M. BORING, A. R. STEVENSON, JR., ann K. B. MCKACHRON, JR. 


General Electric Company 


I. A GLANCE AT THE RECORD 


The importance of engineering edu- 
cation to the future of industry in 
America has been strikingly empha- 
sized during the war years. Remark- 
able achievements in education have 
paved the way for the miracles of in- 
dustrial production that have charac- 
terized this war. 

The colleges and universities of the 
country have altered their programs to 
a remarkable degree to fit the require- 
ments of the armed forces. In many 
instances these changes have led to 
new and improved methods of teach- 
ing which can be readily applied to 
education for peacetime engineering. 


II. THe Jos AHEAD 


In the concern of the nation for the 
problems of reconversion of industry 
there is often little recognition of the 
significant reconversion job which the 
colleges face. We are. particularly 
aware of its importance and magni- 
tude because of our close contact with 
college graduates and-our interest in 
education generally. 

In recent months colleges have been 
asking the assistance of industry in 


* This paper has been written in response 
to a number of specific requests addressed to 
us from the colleges asking advice and criti- 
cism about proposed engineering curricula. 
This paper was presented to the S.P.E.E. 
committee on Relations with Industry and 
endorsed by the committee om March 13, 
1945. : 


planning postwar college curricula. 
Although few men in industry have 
ever taught in a college or university, 
many have had considerable contact 
with the college graduates who are - 
hired annually by industrial concerns. 
Industry is rightly realizing the im- 
portance of education in engineering 
and welcomes an opportunity to dis- 
charge a part of its responsibility in 
this field by codperating with the col- 
leges in studying postwar curricula. 


A. The Accelerated Schedule 


There is grave danger that some col- 
leges and the public generally may be- 
lieve that an accelerated college pro- 
gram is superior to the prewar college 
schedule. Experience with those grad- 
uates employed in the past two years 
leads us to believe that the engineer- 
ing graduate of an accelerated program 
is limited, compared with his prewar 
predecessor, in his ability to analyze 
engineering problems from funda- 
mentals. 

Students enter college much earlier 
than usual with the result that few of 
them are sufficiently mature or emo- 
tionally adjusted for the college experi- 
ence. Elimination of most free time in 
the accelerated schedule has drastically 
reduced the effectiveness of instruc- 
tion. Those who advocate continuing 
the accelerated program fail to recog- 
nize the loss to the national culture and 
the lack of all-around ability of engi- . 


485 











486 


neering graduates under such a pro- 
gram. 


B. The Immediate Need 


Some educators and industrial rep- 
resentatives will see in the reconver- 
sion facing the colleges an unusual op- 
portunity to make sweeping changes. 
Although needed changes should be in- 
troduced wherever possible, we should 
recognize that the primary emphasis is 
upon the necessity of returning to basic 
college curricula as rapidly as possi- 
ble. Except for men returning from 
the services, a negligible number of en- 
gineers will be available to industry in 
the next few years. Nothing should 
delay an immediate return to regular 
college programs in order that this 
barren period may be as brief as hu- 
manly possible. Any changes that are 
to be made, therefore, must not delay 
this return. 


III. Primary EMPHASES IN THE 
CuRRICULUM 


A. Basic Engineering Fundamentals 


Engineering education in college 
must be concerned with engineering 
fundamentals rather than specialized 
design. The war has shown us that 
radically new designs must usually be 
based on the fundamentals of engineer- 
ing rather than on previous design. 
It is far more important therefore for 
the college graduate to have a thorough 
understanding of all the fundamentals 
underlying engineering rather than de- 
tailed knowledge of any specific design 
or device. For example, a thorough 
understanding of such fundamentals 
as Newton’s laws is of far more value 
in the solution of general mechanics 
problems than a host of specialized 
formulae. 

Many will take exception to these 
beliefs, pointing out that widespread 
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acceptance of them would lead to a 
single unified undergraduate engineer. 


ing curriculum. At least one educa 
tional institution has done exactly that 
with success. In the General Electric 
Company little recognition is ever 
taken of the branch of engineering in 
which a person was graduated as the 
requirements of any electrical manu 
facturer so combine the mechanical, 
electrical and chemical fields as to be 
almost inseparable. 


1. The Case for Specialization 


It has been argued in the past that 
the colleges must provide specialized 
training rather than fundamental un- 
derstanding because many small com- 
panies do not have educational pro- 
grams which will assist the graduate 
in obtaining practical experience. It 
is our belief that it is no more practical 
to graduate full-fledged engineers from 
college than practicing doctors from 
medical school. Perhaps because the 
materials with which the doctor deals 
are irreplaceable, we have recognized 
the importance of interneship earlier 
in this profession than in engineering. 
It is nonetheless essential to the suc 
cessful training of outstanding engi- 
neers. 

Some attempt has been made to 
recognize such an interneship or ap- 
prenticeship by the provision of some 
states, notably New York, for an “En- 
gineer-in-Training” level of the pro- 
fessional engineers. Such an appren- 
ticeship means that a small company 
without even a single good engineer 
who is capable of educating newer men 
cannot hope to supply this need di- 
rectly from the colleges but must em- 
ploy from some other concern an older 
engineer who has had both education 
and practical experience. In _ other 
words, there is no substitute for ap- 
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prenticeship in the best sense of the 
word in engineering as well as in me- 
chanical trades. 


B. Stimulation of Ingenuity 


A second equally important consid- 
eration which must be borne in mind in 
discussing college curricula is the 
stimulation of the native ingenuity of 
undergraduates. During the war 
period students have not usually been 
encouraged to think for themselves in 
the rush of absorbing detailed knowl- 
edge in a rather limited field. We be- 
lieve that emphasis on engineering 
fundamentals and ingenuity go hand- 
in-hand to develop a successful engi- 
neer. To encourage the ingenious 
student further, the curricula of the 
future should provide opportunity for 
the design and construction of ingeni- 
ous electrical and mechanical devices. 

The educational purpose will be 
better satisfied and more such projects 
can be provided by the colleges if such 
devices are small and simple rather 
than large and complex. At least one 
college in the southwest has scheduled 
this type of a design class with the ad- 
ditional condition that only students 
who have demonstrated a certain mini- 
mum of ingenuity and who strongly 
desire to take such a class will be en- 
tolled. Students in the past have often 
been required to take college design 
courses regardless of their interest in 
electrical design. Such’ design classes 
have seldom involved actual physical 
design and development of ingenious 
devices. We believe that the plans for 
dasses such as that suggested above 
will stimulate interest in design and 
development to an unusual degree. 


C. The Extent of Electronics 


It is hardly possible today to discuss 
engineering curricula without touch- 
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ing upon the subject of electronics. 
The special needs of the war have 
stimulated an unusual interest in this 
subject. The need for technically 
trained personnel acquainted with elec- 
tronics principles has resulted in the 


’ inclusion in most engineering curricula 


of a number of courses specifically de- 
signed to answer such a need. 

Although training in electronics dur- 
ing the prewar years was probably in- 
adequate to meet industrial demands, 
this recent emphasis on education in 
electronics exaggerates the relative im- 
portance of this phase of the electrical 
industry in the postwar period. In 
the General Electric Company, for ex- 
ample, estimates of postwar business 
indicate that the apparatus lines will 
still be ten times greater than the com- 
munications business. We are there- 
fore vitally interested in maintaining 
a proper ratio between education pro- 
vided by the colleges along these two 
directions. 

In general, it is preferable to give the 
student engineer a broad concept of the 
complete frequency spectrum empha- 
sizing particularly the fundamentals 
underlying the operation of devices at 
any frequency. Thus whenever need 
arises for a fundamental understand- 
ing of high frequency problems, the 
basic principles are already well un- 
derstood. In addition to presenting 
proper technical material, the college 
must also be prepared to stress the 
relative importance of communications 
compared with the other branches of 
engineering. 


D. Preparation for Citizenship 


Many articles have appeared in the 
technical press in recent months em- 
phasizing the importance of the non- 
technical portion of an engineering un- 
dergraduate curriculum. There is no 
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doubt that recognition of the more cul- 
tural and liberal phases of education 
has been too long ignored in engineer- 
ing colleges. Here also, however, there 
is some reason to advocate caution in 
the extent to which the nontechnical 
part is increased. 
tion that some engineers adequately 
prepared technically have found great 
difficulty in adjusting themselves to in- 
dustry and developing an active par- 
ticipation in society and community life 
as a result of their lack of understand- 
ing and appreciation of nonengineering 
subjects. Great care must be experi- 
enced in the way in which such sub- 
jects are taught if maximum benefit is 
to be‘derived. In his book “On Edu- 
cation,” * Sir Richard Livingstone is 
particularly emphatic concerning the 
periods in a person’s life when such 
material can be most usefully absorbed. 


That is, you cannot study fruitfully lib- 
eral subjects, among them philosophy and 
politics, unless you know something of 
life. On the other hand, there are sub- 
jects, such as mathematics, of which a 
boy or undergraduate is fully capable of 
understanding, even if he knows nothing 
outside the walls of his home, school, or 
university. For whereas politics and 
ethics are concrete, mathematics is purely 
abstract and theoretic and does not spring 
from life or need experience of life to 
illuminate or correct it. 


We believe that the principal pur- 
pose of such subjects as English, pub- 
lic speaking and art of dealing with 
others in engineering curricula should 
be to acquaint the undergraduate with 
the importance of these subjects and 
to develop his appreciation for them 
as essential to his future career even as 
an engineer. Too often in the past an 
attempt has been made to get across a 


* Used with permission of the publishers, 
the Macmillan Company. 
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It is beyond ques- © 








certain minimum of information rather 


than an attitude of mind. All of these om 
liberal subjects should be taught by a J sho 
person who has a sincere appreciation J tity, 
for the role of the engineer in society | mak 
and who can fully understand the en spor 
gineering point of view. It is only f the: 
such leadership that can stimulate and such 


impress the young engineering stu. 
dent with the importance and value of J IV 
such liberal material. 

For example, much of the student's R 
antipathy for English can be traced, 
we believe, to a lack of understanding 
of the engineering student by his Eng- 
lish professor. This point is particu 
larly well illustrated by a recent article 
by A. M. Buchan entitled “English in 
Basic Army Courses.” + This same 
article described the effect of encourag- 
ing the professor of liberal subjects to 
appreciate the relation of engineering 
to society in these words: 


The professors learn from their students. 
An interest in technical subjects has been 
born, and the old literary bias against 
them is disappearing. A notion of cit 
ture as an attitude assumed towards any 
subject, technical or philosophical, rathet 
than as familiarity with certain arts and 
books begins to appear, and the teacher 
of Wordsworth or Thoreau finds himself 
engaged, and happily, in discussing bak 
ing methods or the development of alloys 
For the teacher of speech, too, there caf 
be a realization that the orderly descrip 
tion of a coke oven is just as valuable 
practice as an argument on Fascism. 
















We would also suggest that in spilt 
of the modern tendency to deprecialt 
the value of foreign languages in the 
curricula, there is a real value in th 
study and mastery of languages othet 
than our own. The study of history, 









+ This article appears in the April, 194 A. Wh 
issue of the JouRNAL OF ENGINEERING Eov§ In [ 
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neglected but in these also emphasis 
should be placed on deyeloping an at- 
titude of mind in the student which will 
make him aware of the engineer’s re- 
sponsibility as a member of society and 
the large part which he should play in 
such society. 
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Recognition of the importance of 
adult education has increased greatly 
in the past few years. A quotation 
fom Sir Richard Livingstone men- 
tioned earlier suggests that intensive 
study of cultural or liberal subjects 
such as philosophy and politics is prop- 
etly postponed beyond graduation and 
should be reserved for a later period in 
the engineer’s life when he has had 
some experience outside the school. 
There has been a strong tendency for 
the college graduate to consider his 
education completed. 

The proper attitude toward educa- 
tion as a process of continual growth 
should be stressed again and again to 
theundergraduate. He will then recog- 
nize that without education there can 
be no growth and without growth of 
individuals there can be no progress. 
Rarely has a graduation address failed 
to dwell on this aspect of education. 
Yet much of the student’s previous 
conditioning in college creates an op- 
posite attitude. The Engineers’ Coun- 
dl for Professional Development has 
tecognized the need of engineers for 
adult education, particularly in liberal 
subjects, and has strongly supported 
the demand for adequate adult educa- 
tion. 


A. What Hles Been Done 


In Denmark, “high schools” have 
been established to provide liberal edu- 
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cation for adults. What has been ac- 
complished in this field in this instance 
is strikingly described by Sir Richard 
Livingstone * in these words: 


. .. the Danish People’s High School, 
should be of peculiar interest to us for it 
is the only great successful experiment in 
educating the masses of a nation. It has 
reached the very classes for which we 
have done little or nothing. It has taught 
them to care for subjects like history and 
literature which seem remote from the 
man in the street. It has transformed 
the country economically, given it a spir- 
itual unity, and produced perhaps the only 
educated democracy in thé world. Here 
is that rare thing in education—an ideal 
embodied in fact. It is ‘curious that it 
has excited comparatively little attention 
among ourselves who are facing the prob- 
lem which these Danish schools have 
solved. 

We find it difficult to think of Denmark 
as a poverty-stricken country lacking in 
energy or enterprise; but such it was in 
the early nineteenth century, and its 
transformation into one of the most pro- 
gressive and prosperous democracies of 
Europe was largely the work of the edu- 
cation given in these schools. . 


B. A New Area of Engineering Edu- 
cation 


We believe that the colleges and uni- 
versities of the country should take the 
lead in providing adequate opportuni- 
ties for education in liberal subjects 
for engineering graduates. In many 
cases this may involve considerable re- 
arrangement of schedules and programs 
to accommodate evening classes. The 
teachers of these classes will also bene- 
fit greatly because, for the first time, 
they will have students whose “experi- 


* Extracted from “On Education” with the 
permission of the publishers, the Macmillan 
Company. 











490 


ence of life” is fully as great as their 
own. The class members will thus con- 
tribute much to the instruction of the 
class. The value to the nation and to 
the individual adult student far out- 
weighs the difficulties which must be 
overcome to provide such opportuni- 
ties. 

V. THe Most Important Factor IN 

EDUCATION 


Although revision of engineering 
curricula is a laudable undertaking, it 
is almost useless to consider such 
changes apart from the teaching staff. 
The failure to stress the significance of 
outstanding teachers in college educa- 
tion is to neglect the most important 
factor in education. No opportunity 
should be overlooked to attract out- 
standing engineers to the teaching pro- 
fession. 

The question has often been raised 
as to whether there is a wide differ- 
ence in salary levels between industry 
and education which deters a young 
man from considering a career in edu- 
cation. The problem is well illus- 
trated by a recent comment by Dean C. 
J. Freund of the University of De- 
troit: “There are such (ideal profes- 
sors) but most colleges cannot afford 
them. It has been my experience that 
after an outstanding teacher has been 
developed, he will some day be a 
luncheon or dinner companion of the 
president of a manufacturing or indus- 
trial corporation. He impresses the 
president who very soon thereafter 
offers the professor or assistant pro- 
fessor a salary which is fabulous ac- 
cording to college standards. The pro- 
fessor may be an idealist and he may 
be devoted to his university, but there 
are limits even to generosity and hero- 


” 


ism. 
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A. The Contribution of a Great 
Teacher 


Many schools would undoubtedly 
never be able to employ a full comple. 
ment of outstanding teachers at ade 
quate salaries. Such schools would 
find it profitable to make use of m- 
dergraduate leaders selected for their 
brillance and teaching ability in order 
to obtain maximum benefit from the 
really few born teachers which the col- 
lege could hire. 

“A great teacher is a man whose per 
sonality is so attractive and’ whose 
character is so fine that by unconscious 
tuition he wins the admiration and life 
long devotion of his students and all 
unconsciously influences their ideals 
and molds their characters so that they 
are forever after better men for having 
sat under him. There is no substitute 
for the inspiration and guidance which 
such a man can contribute.” * 

Wherever there are great men, there 
is so often a great teacher behind them. 
There is nothing more important than 
teaching. There are many outstandé 
ing teachers in the colleges now; their 
numbers must be increased. We must 
have the best and most capable men i 
the nation guiding the education d 
youth. 


VI. LEADERSHIP—A PRESSING NEsD 


No discussion of college education 
would be complete without mention d 
leadership. America has long bee 
noted for its educational system, if 
particular for the high level of the 
average intelligence of its citizens. In 
our desire to improve the average it 





telligence, we have more and more neg- 
lected the brilliant individuals. We 


* From “Unconscious Tuition,” by Harve 
N. Davis, published in Mechanical Engi 
ing, February, 1939. 
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must recognize that the contributions 
to society of an Edison, Marconi or 
Alexanderson are far, greater than 
those of scores of John Does. With- 
out depreciating the necessity for mass 
education, we must in the future con- 
centrate on developing an equally good 
system for educating the outstanding 
individuals. 

We have great interest in the pro- 
posal that undergraduate leaders be 
selected to assist the regular professors. 
These carefully selected young lead- 
ers, if given proper freedom, could do 
a much better job of stimulating the 
students than some of the present in- 
structors who remain on the college 
payrolls without promotion for several 
years. The average pupil would thus 


simply go through the classes in the 
present manner, the outstanding stu- 
dent would get the extra opportunity, 
responsibility and incentive of teach- 
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ing a younger class. In addition, the 
substitution of these undergraduate 
leaders for regular instructors would 
release sufficient funds to hire a few 
really brilliant outstanding professors. 
Such men would be required to have 
the ability of working closely with the 
undergraduate leaders, stimulating and 
inspiring them, yet making each re- 
sponsible for his class. 


VII. THe Arms oF EDUCATION 


There are then these principal goals 
toward which the colleges should con- 
tinue to strive; a stronger emphasis on 
broad engineering fundamentals, an 
appreciation of the role of the engineer 
in society for all college students, and 
the creation of leadership of a high 
order. The degree to which we can 
attain these objectives will determine 
the future of engineering and of all 
America. 








Critical Shortage of Graduate Engineers 
in American Industry 


Report by A. A. POTTER 
Dean of Engineering, Purdue University, April 14, 1945 


Purdue University places its engi- 
neering graduates with about 400 com- 
panies. Uninterrupted requests have 
been coming in from these companies 
for engineers with ever-increasing 
urgency during recent months. To 
obtain a picture of the present critical 
shortage of engineering graduates, a 
communication was sent to about one- 
third of these companies to ascertain 
their present shortages’ and future 
needs. Names were chosen with a 
view to securing a good cross section 
of American industry. Replies re- 
ceived revealed the following informa- 
tion: 


105 companies replied. 

8 or 7.6 per cent indicated no need for 
additional engineering talent 

97 or 92.4 per cent companies, includ- 
ing both large and small industries, 
reported a total need of 4,590 engi- 
neers. 

47 avegare shortage of engineers per 
company. 


The companies which reported may 
be listed under the following categories : 


Aircraft industries ......... 7 
Chemical, rubber and oil in- 
Coe CN ah ea oie ee 25 
Construction companies ..... 3 
Electrical manufacturers .... 18 
Machinery and automotive 
manufacturers ........... 22 





Railroads and railway supply 
companies 


Steel and other raw material 
NNEOS «occas ss sacnees 6 

TIPU nls oie gC obse ee ea 6 

Miscellaneous .............. 15 


The above survey, which included 
only a very small percentage of Ameri- 
can industries, revealed an urgent need 
for 4,590 engineers. This would im 
dicate that the total need by American 
industry of fully trained engineers is 
certainly many times the shortage re- 
ported. This is particularly serious 
since the output of civilian engineers 
from all engineering colleges of the 
United States during the present year 
will be less than 2,000 and will be made 
up largely of individuals who are physi- 
cally incapacitated. 

In addition to their present urgent 
needs, the companies were asked to in- 
dicate their long-range needs after the 
emergency is over. These long-range 
needs for 96 companies total 3,509, of 
36 engineers per company. These 
totals will not be affected by the return 
of veterans since the companies took 
this into consideration when reporting. 

The following typical statements 
from companies are of interest: 
Company A—“Further inroads on our 

staff as a result of the more stringent 

recent Selective Service require- 

ments would doubtless seriously im- 
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CRITICAL SHORTAGE OF GRADUATE ENGINEERS | 


pair the operating efficiency of our 
organization, particularly in the En- 
gineering Division.” _ 

Company B—‘“Our greatest need at 
the present time is in our engineer- 
ing force, both in our engineering 
departments and our factory. Lack 
of adequate engineers has hurt us 
particularly since our product is of 
such a highly technical nature. If 
the sources of engineers, such as 
your own college, are temporarily 
obstructed for a few years, we feel 
that it will hurt us immeasurably, as 
well as American industry in gen- 
eral.” 

Company C—“Our war work has in- 
creased tremendously the responsi- 
bilities of our Engineering Depart- 
ment. However, our technical staff 
has not been increased at all be- 
cause of the extreme difficulty of 
hiring new employees. We can say 
positively that our war effort has 
been retarded by the lack of a suf- 
ficiently large engineering staff.” 

Company D—“We have only been able 
to do our engineering work by re- 
taining employees who have passed 
their retirement age -and by resort- 
ing to 20 to 30 per cent overtime, 
ie., over and above a normal 40-hour 
week. The older men are being 
overtaxed and the excessive over- 
time results in inefficiency and is, of 
course, extremely expensive from a 
standpoint of production. We are 
doubtful whether such overtime re- 
sults in any percentage of increased 
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production when it continues over 
long periods.” 

Company E—“I am glad, to the best of 
my ability, to supply you with the in- 
formation you request, as college 
trained engineers have contributed 
substantially to the development of 
our company, particularly during the 
trying period of the War, and the 
present scarcity of men with engi- 
neering training, as well as the 
limited number of such men who 
will be available in the immediate 
post-war period, is a matter to which 
we have given considerable thought.” 


This survey indicates that the United 
States of America is now confronted 
with a critical shortage of engineers. 
This may prove a serious handicap in 
expediting the end of the war in all 
theaters of operation, as production of 
war equipment is bound to be unfavor- 
ably affected by the shortage of engi- 
neers who have the knowledge to plan, 
design, improve and supervise indus- 
trial production. 

The ending of the war will find this 
nation with many of its natural re- 
sources greatly depleted and facing 
from other lands the keenest industrial 
competition ever conceived. To keep 
full employment in industry in the 
years of reconstruction adequate engi- 
neering and scientific staffs must be 
made available to develop new ma- 
terials and better articles of commerce, 
and to manufacture them in large quan- 
tities at low cost to meet world compe- 
tition. 











